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Absorption-spectra  of  the  Rare  Earths.     By  G.  H.  Bailsy       ^.r 
(Ber,,  20,  2769— 2770).— Kruss  and  Nilson  have  recently  published  ^ 

(Absir.,  1887,  890)  the  resnits  of  experiments  on   the  absorption-         ^vy 
Hpectra  of  solations  of  certain  minerals  containing  the  rare  earths ;  a         f- 
comparison  of  various  intensities  of  the  absorption-bands  observed, 
induces  them  to  believe  in  the  existence  of  some  20  new  elements.    It  '.     . 

is  here  pointed  out,  firstly,  that  it  is  exceedingly  difficult  to  judge 
the  relative  intensities  of  absorption-spectra ;  and,  secondly,  that  it  is 
impossible  to  compare,  for  example,  solutions  which  contain  little  or 
no  erbium  or  samarium  with  those  which  contain  salts  of  these 
metals  in  greater  quantity.  Thirdly,  no  consideration  is  given  to  the 
influence  of  the  solvent  on  the  intensity  of  the  absorption-band.  On 
these  grounds,  the  author  considers  that  the  evidence  brought  forward 
is  insufficient  to  prove  the  existence  of  these  new  elements. 

V.  H.  V. 

Action  of  Light  and  Reducing  Agents  on  Silver  Salts: 
Formation  of  Photo-salts.  By  M.  C.  Lea  (Anier,  J,  8ci.,  33,  349 
—364,  480—488,  489—494 ;  and  34,  33— 36).— It  is  possible  to  obtain 
compounds  of  silver  with  chlorine,  bromine,  and  iodine  which  show 
varied  and  beautiful  colours,  are  highly  stable  except  when  exposed  to 
light,  and  can  be  formed  by  chemical  methods  in  entire  absence  of  light. 
These  compounds  are  identical  with  the  substances  forming  the  invisible 
or  latent  photographic  image,  and  many  of  them  show  a  tendency  to  re- 
produce colours.  The  author  proposes  to  call  these  compounds  photO' 
talis,  a  name  which  recalls  one  of  their  modes  of  origin  without 
involviug  any  statement  as  to  their  chemical  nature.  They  are  formed 
from  the  normal  salts  by  the  action  of  reducing  agents,  and  contain  a 
lower  proportion  of  the  halogen  than  the  normal  salts,  but  their  high 
stabilify  indicates  that  they  are  not  sub-salts,  and  do  not  contain  any 
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free  BDb-salt.  It  is  most  probable  that  they  are  componnds  of  the 
snb-salts  with  large  proportions  of  the  normal  salts,  and  are  analogous 
in  constitution  to  the  *'  lakes  "  formed  by  colouring  matters.  Their 
composition  varies  considerably  according  to  the  method  of  prepara- 
tion. 

Silver  Photochloride, — Compounds  of  silver  with  chlorine  can  be 
obtained  with  various  shades  of  colour,  ranging  from  white  through 
flesh-colour,  pale-pink,  rose,  copper-red,  reddish- purple,  and  chocolate, 
to  black. 

Finely  divided  metallic  silver,  obtained  by  reduction  in  the  wet 
way,  treated  for  several  hours  with  successive  portions  of  a  strong 
solution  of  sodium  hypochlorite,  yields  a  product  which  is  purple- 
black,  and  sometimes  even  black.  If  the  action  is  complete,  nitrio 
acid  of  sp.  gr.  1-36  removes  no  silver,  the  substance,  therefore,  con- 
tains no  metallic  silver  and  no  sobchloride,  as  the  latter  would  be  at 
once  decomposed.  Subchloride  is  at  first  formed,  but  is  converted  into 
the  normal  chloride,  which  at  once  combines  with  other  subchloride, 
forming  a  photo-salt,  and  thus  removing  the  subchloride  from  the 
sphere  of  action.  This  process  continues  until  the  whole  of  the  silver 
is  converted  into  a  compound  of  silver  subchloride  with  the  normal 
chloride.  Prolonged  action  of  the  hypochlorite  beyond  this  point 
gradually  reduces  the  amount  of  sub-salt  present. 

Strong  nitric  acid  destroys  all  varieties  of  the  photochloride,  but 
the  degree  of  resistance  to  its  action  varies  widely,  and  is  some- 
times very  considerable,  a  fact  which  is  the  more  remarkable  since 
freshly  precipitated  subchloride  is  at  once  decomposed  even  by  dilute 
nitric  acid. 

When  protected  from  light,  the  photochloride  prepared  by  the 
above  method' remains  unaltered,  even  after  18  months.  It  is  far  more 
slowly  attacked  by  ammonii^  than  the  normal  chloride,  several  hours 
being  required  for  complete  solution  even  with  a  large  excess  of  am- 
monia. Eventually  only  metallic  silver  soluble  in  nitric  acid  remains. 
If  the  ammonia  is  poured  off  shortly  before  this  point  is  reaohed» 
and  the  undissolved  portion  is  treated  with  nitric  acid,  a  black  residue 
is  left,  consisting  of  metallic  silver  mixed  with  a  very  dark  variety  of 
the  chloride.  This  dark  variety  is  insoluble  in  any  acid,  and  has 
been  mistaken  for  a  passive  modification  of  metallic  silver.  Some  pre- 
parations of  this  dark  chloride  contained  2 '49  per  cent,  of  subchloride, 
and  97*61  per  cent,  of  the  normal  chloride. 

If  a  solution  of  normal  silver  chloride  in  ammonia  is  added  to  a 
solution  of  ferrous  sulphate,  allowed  to  remain  for  one  minute,  and 
then  mixed  with  dilute  sulphuric  acid  until  strongly  acid,  the  product 
well  washed,  boiled  with  dilute  nitric  acid,  again  washed,  treated  with 
hydrochloric  acid,  and  finally  washed,  a  brilliant  red  photochloride  is 
obtained,  its  colour  resembling  that  of  electrolytic  copper.  The  beauty 
of  the  preparation  depends  on  the  complete  removal  of  metalh'c  silver 
and  of  iron  compounds.  Any  silver  salt,  for  instance,  the  phosphate, 
will  give  a  similar  result. 

Silver  oxide  is  heated  for  a  long  time  at  100°,  or  is  roasted  until  the 
colour  changes  from  brown  to  black,  care  being  taken  to  avoid  abs^orp- 
tion  of  carbonic  anhydride,  and  it  is  then  treated  with  hydrochlqric 
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acid  ;  or  silver  carbonate  is  roasted  until  black,  and  then  treated  with 
hydrochloric  acid.  The  product  has  a  paie-pink,  copper-red,  deep  red, 
or  harnt  carmine  coloar,  accordin$2f  to  circTimstances. 

Ferrous  sulphate  mixed  with  excei^s  of  potassium  hydroxide,  then 
with  a  solution  of  a  silver  salt,  and  finally  with  hydrochloric  acid, 
yields  a  photochloride,  the  colour  of  which  depends  mainly  on  the 
amonnt  of  redaction.  Manganons  oxide  behaves  similarly,  but  the  re- 
ducing action  is  weaker,  and  must  be  assisted  by  heat.  Chromous 
oxide  has  still  less  effect,  and  with  cobaltous  oxide,  reduction  is  scarcely 
perceptible  without  long-continued  heating. 

Ferric  chloride  behaves  with  metallic  silver  in  much  the  same  way 
as  an  alkaline  hypochlorite,  but  is  less  energetic,  one  or  two  days 
being  required  for  a  complete  reaction.  If  the  action  has  taken  place 
in  the  cold,  the  product  is  dark  pnrple- black,  and  contains  from  1*52 
to  7*5  per  cent,  of  silver  subchloride.  Prolonged  contact  with  ferric 
chloride  eventually  converts  the  photo-salt  into  the  normal  chloride, 
especially  on  heating. 

When  freshly  precipitated  and  moist  silver  subchloride  is  treated 
with  nitric  acid,  there  is  a  brisk  effervescence  with  evolution  of  nitrogen 
oxides,  but  when  the  substance  has  been  converted  into  a  photo- 
chloride  by  the  combination  of  the  normal  chloride  with  the  unaltered 
subchloride,  the  action  ceases.  The  proportion  of  subchloride  varies 
from  1*96  to  862  per  cent.,  and  depends  mainly  on  the  strength  of  the 
acid  and  the  duration  of  its  action.  The  colour  varies  from  rose  to 
purple,  and  is  always  rendered  paler  by  the  removal  of  silver  sub- 
chloride by  prolonged  action  of  nitric  acid,  although  it  by  no  means 
follows  that  the  darkest  varieties  contain  the  highest  proportion  of 
subchloride.  With  sodium  hypochlorite,  silver  subchloride  yields  a 
purple  photochloride. 

Cupric  chloride  attacks  silver  in  the  same  way  as  ferric  chloride, 
and  the  action  is  more  energetic,  but  the  removal  of  copper  from  the 
product  is  difficult.  In  one  case  the  proportion  of  subchloride  in  the 
photo-salts  was  6  28  per  cent.  If  a  very  dilute  solution  of  silver 
nitrate  is  added  to  cuprous  chloride,  and  the  bulky,  black  powder 
which  is  formed  is  boiled  with  nitric  acid,  a  red  photochloride  is 
obtained. 

When  B  solution  of  silver  chloride  in  ammonia  is  added  to  ferrous 
chloride,  and  the  greyish  or  olive-black  precipitate  is  washed  with 
dilute  solphuric  acid,  it  becomes  brownish- purple,  and  the  colour  is 
still  brighter  after  treatment  with  nitric  acid.  One  specimen  con- 
tained 4  26  per  cent,  of  subchloride. 

If  hydrogen  is  passed  over  silver  citrate  at  100*,  and  the  product  is 
treated  with  hydrochloric  acid  and  then  with  nitric  acid,  it  yields  a 
fine  purple  photochloride,  which  in  one  case  contained  3*11  per  cent. 
of  subchloride. 

A  very  good  method  is  to  act  on  a  silver  salt  with  potassium 
hydroxide  and  an  organic  substance  such  as  lactose,  dextrose,  gum, 
tannin,  alcohol,  &c.  The  time  required  varies  widely,  a  few  minutes 
being  sufficient  with  lactose,  whilst  dextrin  requires  half  an  hour. 
The  product  is  mixed  with  hydrochloric  acid,  and  after  washing  is 
boiled  with  nitric  acid.     The  best  result  is  obtained  if  the  product  is 
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chestnnf -brown  after  adding  hydrocliloiic  acid.  At  this  sta^,  it  con- 
tains 92*68  per  cent,  of  silver,  and  is  a  mixture  of  normal  chloride, 
snbcbloride,  and  metallic  silver.  After  boiling  with  nitric  acid,  it  in 
purple  or  burnt  carmine.  One  sample  obtained  with  dextrin  contained 
2*26  per  cent,  of  subchloride;  another  prepared  with  lactose  con- 
tained only  0*34  per  cent. 

If  ferrous  sulphate  solution  is  mixed  with  hydrochloric  acid  and 
silver  nitrate  a<dded,  the  precipitate  is  white,  but  if  the  silver  nitrate 
is  mixed  with  ammonia  in  quantity  insufficient  to  neutralise  the 
acid  in  the  iron  solution,  a  photochloride  is  precipitated  which  is  at 
first  dull  purple,  but  is  improved  by  treatment  with  hydrochloric  and 
nitric  acid. 

Potassium  ferrous  oxalate  with  silver  nitrate  yields  a  black  powder 
which  is  converted  into  a  deep  purple  photochloride  by  treatment 
first  with  hydrochloric  and  then  with  nitric  acid.  Ammoniacal  silver 
nitrate  with  aqueous  pyrogallol  containing  excess  of  hydrochloric  acid 
gives  a  grey  precipitate,  which  when  washed  and  treated  with  hot 
dilute  nitric  acid,  yields  a  bright  pink  photochloride.  Silver  nitrate 
mixed  with  ferrous  sulphate  yields  metallic  silver,  but  if  soda  or 
potash  is  first  added,  and  afterwards  hydrochloric  acid,  red  photo- 
chloiide  is  obtained.  Silver  nitrate  mixed  with  excess  of  sodium 
carbonate,  then  added  to  ferrous  sulphate  solution,  and  afterwards 
treated  with  hydrochloric  acid,  yields  a  photochloride.  Photochlo- 
rides  are  also  formed  when  freshly  precipitated  silver  chloride  is 
boiled  with  finely  divided  silver  and  then  treated  with  nitric  acid ; 
when  the  fused  normal  chloride  is  partially  reduced  with  zinc  and 
sulphuric  acid  and  treated  with  nitric  acid;  when  silver  is  treated 
with  hydrochloric  acid  mixed  with  potassium  dichromate  or  per- 
manganate; and  when  silver  is  mixed  with  potassium  chloride  and 
chlorate  and  dilute  nitric  acid  cautiously  added. 

Photochlorides  become  purple  and  purplish-black  when  exposed  to 
light.  With  mercuric  chloride,  they  become  dirty  white;  with  uier- 
curic  nitrate,  they  dissolve  and  seem  to  be  decomposed,  since  they  can 
only  be  recovered  as  white  normal  chloride.  Potassium  chloride  has 
no  effect ;  with  potassium  bromide,  they  become  dull  lilac ;  with  a 
small  quantity  of  potassium  iodide,  they  are  instantly  changed  to 
bluish-grey ;  with  a  large  quantity,  they  dissolve  somewhat  readily, 
and  in  time  solution  is  almost  complete.  Potassium  chlorate  and 
hydrochloric  acid  convert  the  photochlorides  into  normal  chloride. 
They  show  a  decided  tendency  to  become  red  when  heated.  The 
change  in  colour  produced  by  boiling  with  nitric  acid  is  due  to  the 
action  of  heat,  the  removal  of  metallic  silver,  and  the  decomposition 
of  uncombined  subchloride.  It  is  not  possible  to  dissolve  out  the 
normal  chloride  by  means  of  an  alkaline  chloride  ;  when  boiled  with 
ammonium  or  sodium  chloride,  the  photochlorides  gradually  dissolve, 
a  residue  of  metallic  silver  being  left. 

Silver  chloride  precipitated  with  excess  of  hydrochloric  acid  and 
exposed  to  light  until  it  becomes  very  dark,  and  then  treated  with 
nitric  acid  of  sp.  gr.  1*36,  yields  only  a  trace  of  metallic  silver.  A 
small  quantity  of  subchloride  is  formed  by  the  action  of  light,  and 
combines  with  the  unaltered  normal  chloride.     A  small,  quantity  of 
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metallic  silver  or  of  uncombined  subchloride  is  formed  at  the  same 
time.  When  a  small  quantity  of  the  sabchloride  has  been  prodacsd, 
and  has  formed  a  photochloride,  decomposition  ceases. 

The  brighter  coloured  varieties  of  the  photochlorides  cannot  be  ob- 
tained by  the  action  of  light  on  the  normal  chloride,  but  when  many 
silver  salts,  such  as  the  oxalate,  phosphate,  tangstate,  carbonate,  pyro- 
phosphate, and  acetate  are  exposed  to  light  and  then  treated  with 
hydrochloric  acid  and  with  nitric  acid,  pink,  red,  and  purple  prodacfs 
are  obtained,  which  agree  io  properties  with  the  products  ol  redacti<m. 
The  photochlorides  obtained  by  different  methods  are  not  identical, 
and  vary  considerably  in  their  resistance  to  the  action  of  light,  am. 
monia,  and  nitric  acid.  As  a  rule,  the  darker  varieties  are  the  most 
stable. 

When  the  rose-colonred  photochloride  is  exposed-  to  the  spectrum, 
it  becomes  violet  in  the  violet,  slate-blue  in  the  blue,  is  bleached  in 
the  green  and  yellow,  and  remains  unchanged  in  the  red.  The  maxi- 
mum effect  is  near  F,  and  there  is  a  second  feebler' maximum  at  the 
end  of  the  visible  violet.  With  coloured  glass,  the  results  are  more 
marked.  Under  two  thicknesses  of  ruby  glass,  the  c  3lour  becomes 
brighter  and  redder ;  under  blue,  sometimes  blue,  sometimes  grey ; 
under  cobalt  glass,  deep  blue;  under  manganese  glass,  violet;  green 
and  yellow  have  little  effect.  The  dark  varieties  of  the  photochloride 
do  not  give  such  good  results  as  the  rose  and  copper  shades.  The 
latter  closely  resemble  the  films  prepared  by  Becquerel  both  in  their 
behaviour  to  light  and  when  heated,  and  they  are  probably  identical 
in  composition.  The  action  of  light  on.  photochlorides  is  affected 
by  the  presence  of  other  substances,  especially  such  as  can  give  up 
chlorine.  The  red  chloride  darkens  in  white  light,  but  if  mixed  with 
lead  chloride,  zinc  chloride,  and  certain  other  chlorides,  it  bleaches  to 
a  considerable  extent. 

Photobromides  are  obtained  by  the  same  reactions  as  the  chlorides, 
but  the  coloured  products  are  not  always  true  photo-salts.  Silver 
bromide  with  reducing  agents  sometimes  gives  a  brown  form  of  me- 
tallic silver,  which  when  mixed  with  unaltered  bromide  resembles  a 
photo-salt  in  appearance  but  not  in  properties.  Cold  nitric  acid  dis- 
solves silver  from  this  mixture,  but  has  no  action  on  a  photo-salt. 

A  very  fine  purple  variety  is  obtained  by  the  action  of  ferrous 
hydroxide,  but  its  composition  is  very  variable.  One  sample  con- 
tained 7*26  per  cent,  of  subbromide.  Six  gi-ams  of  silver  nitrate  is 
dissolved  in  200  c.c.  of  water,  and  ammonia  added  until  the  precipi- 
tate redissolves;  12  grams  of  ferrous  sulphate  is  dissolved  in  200  c.c. 
of  water,  and  then  mixed  with  the  silver  solution  apd  with  a  solution 
of  4  grams  of  sodium  hydroxide  in  50  c.c.  of  water.  After  standing 
for  a  few  minutes,  5  grams  of  potassium  bromide  in  a  little  water  is 
added,  and  dilute  sulphuric  acid  until  strongly  acid.  The  product  is 
washed,  and  heated  cautiously  with  nitric  acid  of  sp.  gr.  1'3S  diluted 
with  5  vols,  of  water.  The  photobromide  thus  obtained  has  a  very 
fine  purple  colour,  and  contains  somewhat  less  than  1  par  cent,  of 
subbromide. 

Other  suitable  methods  for  preparing  photobromides  are  to  add  an 
ammoniacal    solution  of   a  silver  salt  tj  ferrjus   sulphate  and  thau 
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treat  with  hjdrobromio  acid,  or  to  act  on  a  silver  salt  with  potaaBiam 
hydroxide  and  an  organic  sabstance  and  then  add  hjdrobromic  acid. 

A  dilate  solution  of  potassiam  iodide  reduces  the  colour  of  the 
pLotobromides ;  a  strong  solution  dissolves  them,  and  yellow  noiiual 
bromide  is  precipitated  on  dilation.  Acid  ferric  sulphate  has  no 
action  in  the  cold,  but  the  normal  bromide  is  formed  on  heating'. 
Ammonia  acts  more  slowly  than  on  the  photoohlorides.  Sodium 
thiosulphate  dissolves  the  photobromides,  leaving  a  residue  of  metallic 
silver.  When  exposed  to  light,  they  darken  very  much  more  rapidly 
than  the  photoohlorides,  and  the  images  readily  undergo  reversal 
when  treated  with  an  ordinary  developer.  They  are  much  more 
sensitive  than  the  normal  bromide.  In  the  spectrum,  the  photobro- 
mides show  little  tendency  to  reproduce  colours.  Under  coloured 
glass,  the  results  are  more  marked,  but  are  inferior  to  those  obtained 
with  the  photoohlorides ;  they  become  greenish  under  blue  glass,  blae 
under  green,  are  bleached  under  yellow,  and  unchanged  under  red. 

Fhotoiodidea  are  obtained  by  methods  similar  to  those  employed 
for  the  preparation  of  the  photobromides  and  photochloridos,  but  are 
readily  decomposed  by  a  slight  excess  of  the  alkaline  salt.  A  bright 
purple  variety  is  obtained  by  adding  iodine  to  a  solution  of  potassium 
hydroxide  untO  almost  black,  diluting  with  water,  and  adding  grada- 
ally  to  finely  divided,  reduced  silver.  The  product  is  then  boiled 
•cautiously  for  a  very  short  time  with  nitric  acid  of  sp.  gr.  1*36  dilated 
with  12  to  15  vols,  of  water.  Great  care  is  required  to  avoid  conver- 
sion of  the  photoiodide  into  the  normal  iodide.  Another  method  is  to 
mix  silver  nitrate  solution  with  a  considerable  excess  of  ammonia, 
pour  the  mixture  into  ferrous  sulphate  solution,  and  then  add  potas- 
sium iodide  dissolved  in  dilute  sulphuric  acid,  care  being  taken  to 
avoid  excess  of  iodide.  Excess  of  silver  is  removed  by  means  of 
nitric  acid.  The  proportion  of  subiodide  in  the  photoiodide  varies 
from  0*64  to  4'63  per  cent.  The  photoiodide  cannot  be  obtained  by 
the  action  of  hydriodic  acid  on  roasted  silver  oxide. 

When  normal  silver  iodide  is  treated  with  sodium  hypophosphite 
solution,  a  brown  product  is  obtained,  but  the  liquid  takes  up  no 
iodine.  It  is  found,  however,  that  silver  iodide  can  absorb  and  retain 
small  quantities  of  free  iodine ;  precipitated  silver  iodide  will  in  fact 
decolorise  a  dilute  solution  of  iodine.  This  fact  explains  the  gradual 
disappearance  of  the  invisible  or  latent  images  on  silver  iodide  films 
formed  by  treating  silver  with  iodising  solutions.  The  silver  iodide 
formed  absorbs  small  quantities  of  free  iodine.  When  the  6lm  is 
exposed  to  light,  subiodide  is  formed,  and  combines  with  the  normal 
iodide,  forming  photoiodide,  but  the  free  iodine  in  the  film  gradually 
reconverts  the  photoiodide  into  normal  iodide,  and  the  image  is  de- 
stroyed. This  disposes  of  the  last  argument  in  favour  of  the  physical 
theory  as  to  the  nature  of  the  invisible  image. 

With  ammonia,  the  photoiodides  become  salmon-coloured,  but 
undergo  no  further  change;  thei*e  is  no  separation  of  metallic 
silver.  Sodium  thiosulphate  dissolves  the  photoiodides,  leaving  a 
slight  residue.  Dilute  nitric  acid  mixed  with  dilute  potassium 
iodide  solution  converts  them  into  normal  iodide.  When  exposed  to 
light,  the  photoiodides  become  greenish-grey,  and  the  image  obtained 
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by  development  is  usually  direct,  but  is  occasionally  reversed,  the 
photoiodide  being  intermediate  in  this  respect  between  the  photochlo- 
ride  and  photobromide. 

Identity  of  Photo-salts  with  the  Substances  forming  the  Invisible  Image. 
— Sodium  hypophosphite  has  no  visible  action  on  silver  chloride,  bro- 
mide, or  iodide  in  the  cold,  but  produces  an  invisible  effect,  and  renders 
them  sensitive  to  the  action  of  a  developer.  If  the  solution  is  con- 
centrated, and  is  heated,  brownish-purple  protochloride,  bromide,  or 
iodide  is  obtained.  Well  washed  precipitated  silver  chloride  is 
mixed  with  a  strong  solation  of  sodium  hypophosphite  and  heated 
for  10  to  15  minutes,  then  washed  and  treated  with  very  dilute 
nitric  acid.  A  pink  or  reddish-brown  product  is  obtained,  which 
contains  1*77  to  3*53  per  cent,  of  snbchloride,  and  is  much  more 
readily  attacked  by  nitric  acid  than  the  other  varieties  of  photochlo- 
ride.  By  prolonged  action  of  the  hypophosphite,  silver  chloride  is 
reduced  to  metallic  silver. 

In  the  entire  absence  of  light,  sodiam  hypophosphite  is  able  to 
prodace  in  a  sensitive  film  of  a  haloid  salt  of  silver  a  change 
exactly  similar  to  that  produced  by  light,  that  is,  an  invisible 
image  capable  of  development,  and  just  as  light  always  produces 
a  direct  image  on  silver  chloride,  but  under  certain  conditions  tf 
reversed  image  on  silver  bromide,  so  the  hypophosphite  always  pro- 
doces  a  direct  image  on  the  chloride,  but  sometimes  a  reversed  image 
on  the  bromide.  In  both  cases,  too,  prolonged  action  produces  a  visible 
image. 

Experiments  in  this  direction  are  readilv  made  by  steeping  paper  in 
a  solution  of  soluble  chloride  or  bromide,  drying,  and  then  floating  on 
B  solution  of  silver  nitrate,  washing,  and  drying.  Lines,  &c.,  drawn 
on  sach  paper  with  sodium  hypophosphite  solution  are  invisible,  hot 
can  be  developed  by  potassium  ferrous  oxalate  solution  or  any  ordi- 
nary developer.  The  action  increases  with  the  time  and  also  with  a 
rise  of  temperature. 

A  similar  result  is  obtained  with  a  very  dilute  solution  of  potas- 
sium hydroxide  mixed  with  lactose  or  other  easily  oxidisable  organic 
substance.  Both  cases  are  the  initial  stages  of  reactions  which  when 
prolonged  give  rise,  like  the  action  of  light,  to  the  formation  of 
photo-salts. 

Chloride,  bromide,  and  iodide  paper  were  exposed  to  light  and  then 
cut  in  half,  one  half  of  each  being  immersed  for  five  minutes  in 
strong  nitric  acid,  and  then  washed  thoroughly  and  placed  in  the 
same  developing  solution.  The  image  on  the  chloride  is  almost  un- 
affected, that  on  the  bromide  has  become  weaker  but  is  still  strong, 
whilst  that  on  the  iodide  is  completely  destroyed.  Pieces  of  the 
same  paper  were  treated  with  sodium  hypophosphite  solution,  and 
one  half  of  each  piece  immersed  in  nitric  acid.  On  development,  the 
results  were  precisely  the  same  as  with  the  images  produced  by 
light.  The  invisible  image  produced  by  light  is  not  very  materially 
affected  by  cold  concentrated  solutions  of  potassium  chloride  or 
bromide,  but  is  destroyed  by  a  solution  of  potassium  iodide ;  the  in- 
risible  image  produced  by  the  hypophosphite  behaves  in  exactly  the 
same  way. 
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The  action  of  light  on  silver  chloride  always  results  in  a  direct 
image  on  development,  but  with  the  bromide  the  image  gradually 
becomes  weaker  as  the  action  of  light  is  prolonged,  and  eventually 
the  image  is  reversed,  that  is  to  say,  the  exposed  portions  of  the 
sensitive  film  ofier  greater  resistance  to  the  action  of  the  developer 
than  the  unexposed  portions.  Bromide-paper  treated  with  a  20  to  30 
per  cent,  solution  of  sodium  hypophosphite  gives  a  direct  image  on 
development,  but  if  a  more  and  more  dilute  solution  is  jemployed, 
the  image  becomes  weaker  and  weaker,  at  last  reaching  a  point  at 
which  there  is  no  apparent  effect,  but  with  still  greater  dilutions 
development  gives  white  mai'ks  on  a  dark  ground.  The  effect  is 
similar  to  that  produced  by  light,  but  is  in  the  inverse  order. 

Sodium  hypophosphite  reverses  the  action  of  light  and  vice  versd. 
If  lines  are  drawn  with  a  concentrated  solution  of  the  hypochlorite 
upon  bromide-paper  which  has  been  exposed  to  light,  and  the  paper 
is  then  treated  with  a  developer,  the  lines  appear  white  on  a  dark 
ground.  If  the  red  or  purple  photobromide  obtained  by  the  action  of 
the  hypophosphite  or  other  reducing  agent  is  applied  to  paper  in  the 
form  of  a  film,  and  exposed  to  light,  and  then  treated  with  potassiom 
ferrous  oxalate,  the  exposed  portions  appear  as  white  upon  a  dark 
ground,  although  before  development  they  were  darker  than  the 
photobromide.  It  follows  that  the  photobromide,  like  the  ordinary 
bromide,  is  capable  of  reversal. 

When  a  film  of  silver  tartrate,  citrate,  benzoate,  pyrophosphate,  or 
other  stable  salt  is  formed  on  paper  in  the  usual  way,  exposed  to  light 
under  a  negative,  treated  with  hydrochloric  or  hydrobromic  acid  for 
some  time,  well  washed,  and  developed  with  potassium  ferrous  oxalate, 
an  image  is  formed  similar  to  that  which  would  be  obtained  on  a 
film  of  chloride  or  bromide.  It  follows  that  one  silver  salt  may  be 
converted  into  another  without  losing  its  propei*ty  of  being  reduced 
when  treated  with  a  developer,  and  it  is  evident  that  all  such  salts 
must  be  capable  of  forming  sub-salts.  The  general  existence  of  such 
sub-salts  has  not  hitherto  been  suspected. 

After  such  an  image  has  been  treated  with  hydrochloric  or  hydro- 
bromic acid,  it  may  be  treated  with  nitric  acid  until  all  silver  com- 
pounds, except  the  halo'id  salt,  are  removed  from  the  paper,  but  on 
development  the  image  is  brighter  and  stronger.  It  follows  that  the 
product  of  the  action  of  hydrochloric  or  hydrobromic  acid  on  the 
exposed  silver  tartrate,  citrate,  <&c.,  is  identical  with  the  product  of 
the  direct  action  of  light  on  silver  bi*omide  or  chloride.  If  paper 
prepared  with  silver  tartrate,  oxalate,  &c.,  is  exposed  to  light,  part  of 
it  treated  in  the  dark  with  hydrochloric  or  hydrobromic  acid,  washed 
with  nitric  acid,  and  afterwards  developed,  the  portions  treated  with 
the  halo'id  acids  give  a  black  image,  whilst  the  other  portions  remain 
white,  a  fact  which  shows  that  the  sub-salts  of  the  tartrate,  oxalate,  &o., 
are  soluble  in  nitric  acid.  When  the  taHrate  or  oxalate  paper  is 
exposed  to  light  for  a  short  time,  marked  with  hydrochloric  or  hydro- 
bromic acid  and  treated  with  a  developer,  the  marks  develop  firsts 
and  hence  the  subchloride  or  subbromide  is  more  susceptible  to  the 
action  of  the  developer  than  the  subtartrate  or  suboxalate.  The 
greater  sensitiveness  of  the  halo'id  salts  may  be  due  to  their  power  of 
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combining  with  tLeir  own  snb-salts,  so  that  the  reduction  which  be<2^ins 
with  the  snb-salt  quickly  extends  to  the  normal  salt  iivith  which  it  is 
combined.  Other  silver  salts  have  not  this  power,  and  therefore  are 
more  slowly  and  irregularly  attacked  by  developing  solutions. 

When  paper  prepared  with  silver  tartrate,  oxalate,  &c.,  is  exposed 
to  light,  treated  with  hydrochloric  acid  and  developed,  the  effect  of 
a  short  exposure  is  the  same  as  that  of  a  long  exposure.  A  short 
exposure  produces  sufficient '  alteration  to  serve  as  a  nucleus  for 
development ;  a  long  exposure  does  no  more.  C.  H.  B. 

Spectram  Researches  on  t)xe  Energy  of  the  Action  of 
Bromine  on  Aromatic  Hydrocarbons.  By  J.  Schramm  and  1. 
Zakrzbwski  (Monatsh.,  8,  299 — 309). — Sunlight  was  reflected  through 
a  vertical  slit  by  a  heliostat  on  to  a  condensing  lens  of  great  focal 
length.  Bj  means  of  a  bisulphide  of  carbon  prism,  a  spectrum 
80  cm.  long  was  produced,  in  which  Fraunhofer's  lines  were  dis- 
tinctly  visible.  Nine  test-tubes  were  fastened  at  equal  distances 
between  the  lines  B  and  H,  since  preliminary  experiments  showed 
that  the  chemical  action  was  confined  to  the  space  between  these 
lines.  A  few  drops  of  bromine  were  added  to  the  solution  of  the 
carbon-compound,  and  the  mixture  was  equally  distributed  among  the 
test-tubes.  The  time  occupied  from  first  illumination  to  total  dis- 
appearance of  the  bromine  was  observed  in  each  tube.  To  exhibit 
graphically  the  energy  of  the  reaction,  curves  are  plotted,  so  that  the 
abscissiB  indicate  the  part  of  the  spectrum  and  the  ordinates  the 
i-eciprocals  of  the  duration  of  the  reaction.  In  this  way  experiments 
were  made  on  toluene,  ethyl  benzene,  and  metaxylene.  All  the 
res^o-ches  showed  that  the  maximum  action  takes  place  in  the 
yellow  or  yellow-green.  The  blue  and  violet  rays  exert  a  slight 
action,  and  the  dark-red  scarcely  any  at  all.  The  curves  are  there- 
fore similar  in  character  to  that  for  the  intensity  of  light  in  the 
spectrum.  C.  S. 

Increase  of  Fhoto-electric  Currents.  By  J.  Moser  (Monatsh,, 
8,  378). — The  author  finds  that  the  electromotive  force  produced  by 
the  action  of  sunlight  on  chloride,  iodide,  or  bromide  of  silver 
plates  can  be  considerably  increased  by  immersing  them  in  a  bath  of 
a  dye,  say,  erythrosin.  C.  S. 

Electric  Properties  of  Rock-salt.  By  F.  Braun  (Ann,  Phys. 
Ghem.  [2],  31,  Sob — 872). — Although  this  substance  is  isotropic  as 
regards  light,  its  modulus  of  elasticity  according  to  Yoigt  is  4170, 
<^400,  and  3180  kilo,  per  sq.  cm.  in  directions  parallel  respectively  to 
normals  to  the  cubical,  dodecahedral,  and  octahedral  faces.  On  Max- 
well's  theory,  high  insulating  properties  might  be  expected  in  it,  since 
it  is  highly  diathermanous.  It  is  in  fact  so  good  an  insulator, 
although  not  perfect,  that  its  dielectric  constants  could  be  well  deter- 
mined. 

Mnch  of  the  paper  is  devoted  to  describing  the  methods  of  deter- 
mining the  constants  of  the  instruments  used.  The  ends  of  a  rock- 
salt  column  were  cut  parallel  to  cubical  faces,  a  hole  drilled  length- 
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wise  nearly  tbrongh  its  axis,  and  the  yertical  edges  planed  away  until 
the  section  of  the  column  w&s  octahedral.  Alternate  faces  were  then 
cubical  and  dodecahedral.  Plates  of  tinfoil  were  attached  to  two  of 
these,  and,  the  inner  chamber  being  filled  with  mercury  charged  to  a 
high  potential,  the  charges  on  these  were  compared  by  the  electro- 
meter. Within  the  limits  of  experimental  error,  the  charges  were 
found  to  be  equal.  Similar  experimens  with  two  little  condensers 
constructed  from  plates  parallel  to  cubical  and  octahedral  faces 
showed  the  dielectric  constants  of  these  also  to  be  the  same.  Absolute 
measurements  were  not  made. 

The  conductivity  was  also  measured  by  the  electrometer.  One  plate 
of  a  little  rock-salt  condenser  was  joined  to  a  battery  of  16  large  Leyden 
jars,  the  potential  of  which  (1500  to  3000  volts)  was  observed  fromi 
time  to  time,  so  as  to  calculate  the  rate  at  which  its  charge  was 
dissipated  throagh  leakage.  The  other  plate  being  joined  to  the 
electrometer,  the  indications  of  the  latter  afforded  a  measure  of  the 
conductivity.  The  method  is  fully  described :  the  results  are  as 
follows  (specific  resistance  of  mercury  =  1). 

Specific  resistance  perpendicular  to  cubical  face       =  1'33  x  10". 
„  „  „  octahedral  face  =  263  x  10*. 

Ratio  of  resistance  perpendicular  to  cubical  face  to  resistance 
perpendicular  to  dodecahedral  face  =  3:2. 

Specific  resistance  of  paraffin  =  3*02  x  lO**. 

The  dielectric  constants  were  also  found  to  be  independent  of  the 
time  of  electrification. 

The  provisional  conclusion  is,  that  rock-salt  is  dielectrically  iso- 
tropic, but  anisotropic  as  regards  conductivity.  Ch.  B. 

Validity  of  Joule's  Law  for  Electrolytes.  By  H.  Jahn  (Ann. 
Ohem,  Phys.  [2],  31,  925—940;  see  also  tfyid.,  25,  49).— The  object  of 
these  experiments  was  to  ascertain  whether  the  portion  of  the  current 
energy  expended  on  polarisation  during  electrolysis  contributes  to  the 
development  of  heat  or  not.  The  method  of  inquiry  consisted  in 
measuring  the  heat  developed  during  the  electrolysis  of  antimony 
chloride  between  antimony  electrodes,  in  a  cell  enclosed  in  a  Bunsen's 
ice-calorimeter,  and  the  current  flowing  through  the  cirouit,  and  cal- 
culating Joule*8  constant  a  from  the  equation — 

W,.  =  aJ(tR«J/>), 

where  W  =  heat  developed  per  second  in  the  calorimeter,  iR  = 
difference  of  potential  between  two  points  in  the  circuit  including 
the  cells,  p  =  resistance  of  the  part  of  the  intervening  circuit  not 
included  in  the  cell,  and  J  =  strength  of  current.  Antimony  chloride 
was  selected  on  account  of  the  high  polarisation  generated  during  its 
electrolysis. 

Since  antimony  separates  from  its  chloride  sometimes  in  the 
ordinary  form,  sometimes  in  the  explosive  form,  experiments  were 
made  with  electrodes  of  both  kinds.  During  the  rapid  rise  of  the 
polarisation  (about  fire  minutes)  the  strength  of  the  current  E  was 
assumed  to  vary  according  to  the  law  E  s  £o  +  a^  +  5^.    The  total 
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current  was  then  determined  hy  summation  from   observations   at 
intervals  of  five  minutes.     From  yarious  experiments  it  was  found, 

a  =  0-2367;  0-2362;  02375;  02376;  02383;  0-2382. 

The  author  shows  that  if  the  polarisation  energy  did  not  contribute 
to  heat  development  the  resuU  should  have  been  a  =:  0*2693. 

Ch.  B. 

Conduotiyity  of  Pure  Water,  and  its  Temperature  Co- 
efficients. By  B.  PfEiFrEB  (Ann.  Phys.  Cliem.  [2],  31,  831—865). 
— ^This  paper  refers  chiefly  to  the  conductivity  of  water  contained  in 
glass  vessels,  and  hence  rendered  more  or  less  impure  by  dissolution 
of  the  glass  substance.  Kohlrausch*s  method  was  used.  One  of  the 
electrolytic  cells  has  been  already  described  (ibid.y  25, 232).  A  second 
form  consisted  of  two  platinum  plates  (3  cm.  square)  held  at  a  fixed 
distance  apart  by  glass  rods  fused  to  their  faces,  and  suspended  by  the 
conducting  wires  in  a  glass  vessel.  Since  the  conductivity  changes 
rapidly  from  the  moment  of  filling,  observations  were  made  at  regular 
intervals,  and  the  initial  conductivity  calculated  by  extrapolation. 

The  solvent  action  on  glass  is  always  apparent,  but  increases 
greatly  with  the  temperature.  When  successive  charges  of  water  are 
poured  into  a  new  glass  vessel,  the  resulting  time-rate  of  increase  of 
conductivity  is  at  first  rapid,  but  after  a  time  reaches  a  nearly 
constant  minimum  value  which  does  not  change  for  months.  When 
the  same  mass  of  water  is  allowed  to  remain  in  a  glass  vessel  at 
constant  temperature  for  a  long  time,  the  time-rate  of  increase  of  con- 
ductivity grows  gradually  greater ;  from  this  the  author  concludes 
that  the  conductivity  is  not  proportional  to  the  amonnt  of  dissolved 
glass  substance.  He  thinks  that  the  suitability  of  diflerent  kinds  of 
glass  for  chemical  purposes  might  be  usefully  tested  in  this  way. 

The  rapid  fall  in  conductivity  which  takes  place  immediately  after 
filling  (Kohlrausoh,  Ann.  Fkya.  Chem  [6],  26,  220;  Pfeiffer,  Abstr., 
1886,  115)  is  attributable  to  the  diffusion  into  the  fresh  liquid  of  a 
layer  of  the  previous  charge  adhering  to  the  glass  and  electrodes. 

Temperature  coefficients  have  been  investigated  by  Kohlrausch, 
Yicentini,  and  Arrhenius.  For  different  solutions,  these  tend  towards 
equality  with  increasing  dilution;  for  a  particular  electrolyte,  the 
ooefiicient  is  nearly  constant  for  highly  dilute  solutions  of  different 
strengths ;  for  an  excessively  dilute  solution,  it  at  first  decreases  as  the 
strength  increases.  Owing  to  the  constantly  changing  strength  of  the 
solution,  its  determination  for  the  particular  electrolyte  furnished  by 
the  soluble  part  of  the  containing  glass  vessel  was  laborious.  The 
results  are  given  in  lengthy  tables.  The  initial  conductivity  of  the 
purest  water  used  was  \  =  0*65  (X  =  kis  x  10^")  at  14° ;  and  obser- 
vations were  continued  until  X  about  equalled  20.  Curves  were  then 
constructed  showing  the  variations  of  the  temperature  coefficients 
«  s  A//X18.  In  one  vessel,  neglecting  minor  variations,  as  X  increased 
from  unity  a  diminished  to  a  minimum  0'024  at  X  =  3,  then  increased 
to  a  maximum  0'0*269  at  X  =  5,  and  from  X  =  6  onwards  became 
constant  at  0*026.  In  the  second  vessel  (presumably  of  a  different 
kind  of  glass),  a  reached  a  minimum  for  X  =  2,  a  maximum  for 
X  =  3*5,  and  became  constant  at  0023  when  X  =  6.     For  water 
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which  had  previonslj'  remained  for  some  time  in  a  third  vessel,  the 
variations  were  similar,  and  a  became  constant  when  X  =  9.  The 
initial  variations  amounted  to  about  12  per  cent. 

The  law  that  the  coefficient  is  constant  for  very  dilute  solutions 
appeal's  to  hold  onlj  so  long  as  the  electrolyte  exceeds  in  amount  the 
impurities  (possibly  organic)  originally  contained  in  the  wat«»r. 

Ch.  B. 

Formation  of  Hydrogen  Peroxide  at  the  Anode  during  the 
Electrolysis  of  dilute  Sulphuric  Acid.  By  F.  Ricbarz  {Ann, 
Phys.  Ghem.  [2],  31,  912—924;  see  also  Abstr.,  1885,  624,  and 
McLeod,  Trans.,  1886,  691). — ^The  author  has  repeated  some  of 
Berthelot*s  experiments  (Abstr.,  1878,  372;  1886,  607)  on  this 
subject,  and  in  the  main  confirms  his  results.  Sulphuric  acid 
of  70  per  cent,  appears  to  be  most  suitable  for  developing  hydrogen 
peroxide  by  electrolysis.  In  a  40  per  cent,  solution,  persulphuric 
acid  alone  is  formed.  As  a  test  for  hydrogen  peroxide  in  presence  oi 
persulphuric  acid,  the  author  recommends  a  solution  of  titanic  acid  in 
sulphuric  acid.  This  gives  an  intensely  yellow  precipitate,  which  de- 
colorises the  same  amount  of  permanganate  as  the  peroxide  which  goes 
to  form  it.  The  peroxide  may  be  estimated  by  permanganate  in  presence 
of  persulphntic  acid ;  and  the  latter  subsequently  estimated  by  adding 
ferrous  sulphate  in  excess,  and  titrating  back  with  permanganate. 

Theories  have  been  proposed  by  Hoppe-Seyler  {Zeit.  physhl.  Chem,j 
2,  25)  and  Traube  (Abstr.,  1886,  660),  who  have  shown  that  hydrogen 
peroxide  can  be  formed  at  the  cathode  by  reduction  of  molecalar 
oxygen.  The  author  acconnts  for  its  appearance  at  the  anode.  When 
a  solution  containing  only  sulphuric  and  persulphuric  acids  is  allowed 
to  remain,  the  latter  gradually  disappears,  and  hydi*ogen  peroxide  is 
at  the  same  time  formed.  The  author  has  studied  this  reaction 
quantitatively,  but  does  not  confirm  Bert  helot's  statement  that  as 
decomposition  goes  on  the  ratio  of  hydrogen  peroxide  to  persulphuric 
acid  tends  to  become  2.  In  a  dilute  sulphuric  acid  solution,  the 
decomposition  is  very  slow,  but  it  is  greatly  accelerated  by  adding 
strong  sulphuric  acid  ;  from  this  the  author  concludes  that  the  appear- 
ance of  hydrogen  peroxide  at  the  anode  in  a  strongly  acid  solution  is 
always  the  result  of  this  purely  chemical  reaction.  Contact  with  a 
platinam  plate  almost  entirely  prevents  the  formation  of  hydrogen 
peroxide  in  a  40  per  cent,  salphuric  acid  solution,  although  by 
catalysis  it  hastens  the  disappearance  of  persulphuric  acid;  esp.'cially 
when  the  platinum  has  been  ignited,  and  consequently  become 
charged  with  flame  gases. 

When  a  68  per  cent,  acid  solution  is  electrolysed  by  a  current  of 
1*1  amperes,  the  quantity  of  hydrogen  peroxide  increases  for  about 
three  hoars,  and  then  becomes  stationary.  The  persulphuric  acid, 
however,  goes  on  increasing.  On  breaking  the  current,  the  peroxide 
at  first  noticeably  increases,  but  the  persulphuric  acid  rapidly  dis- 
appears. 

The  fact  that  water  is  under  certain  circumstances  oxidised  by 
Hctive  oxygen,  in  conjunction  with  the  fact  that  the  peroxide  is  not 
directly  formed  at  the  an'ide  during  electrolvs^is,  is  a  proof  that  the 
molecules  of  water  cannot  be  electrolysed.     The  real  anion  is  SOi, 
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and  from  this  oxygen  can  only  be  liberated  as  Oj  or  Oj.  Tranbe 
supposes  that  peroxides  which  contain  an  even  number  of  oxygen- 
atoms  can  alone  form  H20a ;  and  that  those  formed  at  the  positive 
pole  dnring  electrolysis,  and  which  contain  an  uneven  number  of  such 
atoms,  cannot  form  H202.  The  decomposition  of  persulphuric  acid 
clearly  contradicts  this  latter  view.  Ch.  B. 

Electromotiye  Dilation  Constants.  By  J.  Miesleb  (Monatsh. 
8,  365 — 372). — The  electromotive  force  of  polarisation  alone  was 
measured  at  the  beginning  and  end  of  each  experiment  (to  test 
its  constancy)  by  means  of  a  Siemens'  universal  galvanometer  and  a 
capillary  electrometer.  Next  the  concentration  cell  was  introduced, 
so  that  the  electromotive  force  due  to  difference  of  concentration 
aided  or  opposed  the  electromotive  force  of  polarisation.  By  sub- 
tracting or  adding  the  electromotive  force  of  polarisation,  the  electro- 
motive force  due  to  differences  of  concentration  was  determined  from 
the  observed  total  electromotive  force.  Thus  the  following  values  of 
dilution  constants  in  millivolts  were  obtained : — 


Acetate. 

Stilphate. 

Nitrate. 

Chloride. 

Bromide. 

Iodide. 

Cadmimn  . 
Copper  . . . 

ILetkd 

Zinc 

SOver 

1-5 
2'S 
2-6 
5*9 
10-7 

2-8 
8-6 

12  0 

8-3 
11-6 
16-2 

13-4 

11-9 

10-4 

Taking  any  two  rows  in  the  table,  it  will  be  seen  that  the  numbers 
in  corresponding  columns  have  a  constant  difference  (Moser's  law), 
whilst  in  the  case  of  the  three  haloid  salts  of  zinc  the  differences  of 
values  of  the  dilution  constants  have  an  obvious  relation  to  the 
atomic  weights  of  the  halogens.  C.  S. 

Influence  of  Ultra-violet  Light  on  the  Electric  Discharge. 
By  H.  Heetz  (Ann.  Phys.  Ghem,  [2],  31,  983— 1000).— The  author 
has  discovered  that  ultra-violet  radiation  favours  the  electric  discharge 
between  two  conductors  in  a  remarkable  way.  As  sources  of  such 
radiation,  the  sun,  burning  magnesium,  or  even  ordinary  flame,  may 
be  used ;  but  by  far  the  most  effective  are  the  electric  arc  and  an 
induced  electric  discharge.  To  produce  the  phenomenon,  the  primary 
circuits  of  two  induction  coils,  a  large* one  (10  cm.)  and  a  smaller 
one  (1  cm.),  are  joined  in  circuit  with  the  same  battery  (six  Bunsens) 
and  interrupter.  Perfect  synchronism  in  the  induced  discharge  is 
thus  secured.  The  terminals  of  the  large  coil  being  arranged  to  give 
a  good  spark  1  cm.  in  length,  the  two  coils  are  placed  close  together, 
and  an  opaque  screen  interposed.  The  terminals  of  the  small  coil  are 
then  drawn  apart  until  sparks  just  cease  to  pass.  On  now  removing 
the  screen  the  discharge  is  re-established. 

The  author  describes  many  experiments  to  test  the  nature  of  the 
effect.     The  influence  is  not  electrical,  since  non-conducting  screens 
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are  effective  as  well  as  metal  plates.  It  varies  in  some  inverse  ratio- 
Tvitb  the  distance,  and  is  distinctly  produced  when  the  coils  are  1  m, 
apart.  In  the  above  experiment,  the  larger  spark  may  be  either  short 
and  dense,  or  long  and  zig-zag,  and  every  part  of  it  is  effective.  The 
smaller  spark,  however,  should  be  short  (between  knobs)  ;  the  seat  of 
the  action  upon  it  appears  to  be  in  the  neighbourhood  of  the  cathode 
or  negative  pole.  The  influence  is  reciprocal ;  that  is,  the  smaller 
spark  also  favours  the  larger.  The  action  is  propagated  in  straight 
lines,  like  light,  and  may  be  reflected  from  polished  surfaces.  It  may 
also  undergo  refraction ;  but  its  refrangibility  (roughly  measured  by 
means  of  a  quartz  prism)  is  much  greater  than  that  of  the  violet  raya. 
Most  solid  substances  are  opaque  to  it ;  amongst  these  glass,  paper, 
agate,  and  mica,  even  in  the  thinnest  sheets,  are  noticeable.  Amongst 
crystalline  substances,  copper  sulphate,  topaz,  and  amethjst  are 
opaque  to  it;  but  it  is  transmitted  by  sugar,  alum,  calc-spar,  and 
rock-salt;  transparent  gypsum  and  rock  crystal  transmit  it  per- 
fectly.  Amongst  liquids,  water  transmits  it  freely;  sulphuric  and 
hydrochloric  acids,  alcohol,  and  ether,  less  so ;  whilst  melted  paraffin 
and  petroleum,  benzene,  bisulphide  of  carbon,  ammonium  hydro- 
sulphide,  and  coloured  liquids  generally,  stop  it  completely.  Solutions 
of  potassium,  sodium,  and  magnesium  sulphates,  are  fairly  trans- 
parent to  it;  those  of  mercuric  nitrate,  sodium  thiosulphate,  potassium 
bromide  and  iodide,  are  very  opaque.  Amongst  gases,  air,  hydrogen, 
and  carbonic  anhydride  are  very  transparent ;  chlorine,  and  bromine 
and  iodine  vapoursj  partially  so;  and  coal-gas  and  nitric  peroxide 
very  opaque. 

Even  an  ordinary  candle-flame  may  produce  effects  similar  to  those 
described,  and  may  cause  the  reappearance  of  sparks  between  tlie 
terminals  of  an  induction-coil  after  they  have  been  drawn  so  far  apart 
that  the  discharge  has  ceased.  Similar  effects  are  produced  by  the 
luminous  flames  of  gas,  wood,  and  benzene,  and  the  non-luminous 
flames  of  alcohol,  carbon  bisulphide,  and  the  Bunsen  burner.  In- 
candescent platinum,  and  the  flames  of  sodium,  potassium,  sulphur, 
and  phosphorus,  and  of  pure  hydrogen,  are  without  effect.  The 
effective  rays  are  more  refrangible  even  than  the  so-called  photo- 
graphic rays  ;  for  the  latter  are  not  sensibly  absorbed  by  coal-gas. 

Ch.  B. 

Specific  Heat  of  Liquid  Carbon  CompoundB.  By  R.  Schift 
(Gazzetta,  17,  286— 303).— In  a  former  memoir  (Abstr.,  1887,  7),  the 
author  has  shown  that  the  variation  of  the  specific  heats  in  a  homo- 
logous series  of  compounds  is  expressible  either  by  a  straight  line,  or 
a  small  number  of  parallel  lines.  In  the  equation  for  the  mean 
specific  heat  C^-^  =  a  +  h^t+pJ,  the  coefficient  h  remains  constant  for 
all  the  terms  of  a  homologous  series,  whilst  the  coefficient  a  either 
remains  constant  for  all  or  several  terms  of  the  series,  or  varies  per 
saltum  with  the  molecular  weight.  These  conclusions  are  confirmed 
in  the  present  memoir,  in  which  determinatiims  are  given  of  the 
specific  heats  of  the  ethereal  salts  of  the  chloro-subetituted  acetic 
acids  and  of  the  succinic  acids,  as  also  of  certain  aromatic  compounds. 
The  specific  heats  of  ethereal  salts  of  the  propyl  and  alljl  series  are 
also  compared.    Thus  it  will  be  seen  in  the  table  below  that  the  value 
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for  h  in  all  the  ethereal  saltH  of  mono-,  di-,  and  tri-cbloracetic  acid  is 
a  coDBtant  =  000038,  in  those  of  the  succinic  acids  =  000066,  in 
aniline  and  tolaidine  s=  0*0007.  Further,  the  value  for  a  in  the  allyl 
salts  of  propionic,  butyric,  and  valeric  acids  is  a  constant  =  0'433, 
but  in  other  cases  it  varies  somewhat  indefinitely.  From  these  results, 
the  author  concludes  that  neither  isomerism  nor  change  of  molecular 
weight  produces  definite  variations  in  the  specific  heats. 


Methyl  chloTacetate. . . 

Ethyl 

Propyl  „ 

AUyl 

Methyl  dichloracetate . 

Ethyl 

Propyl  „ 

Allyl 

Methyl  tzichloracetate 

Ethyl 

Propyl  „ 

Allyl 

Allyl  acetate 

iBobatyl  acetate  .    ... 
Allyl  propionate 

„    butyrate     

„    valerate       .   ... 

,,    benzoate     

Ethyl  oxalate        ^ 

i*«>pyi    „  L 

Ethyl  malonat^)       f  * 

^pyi     „         J 

AUtI  oxalate 

loobtttjl  oxalate 

laoamyl       „       

Ethyl  succinate! 

25?'  :  ^:;: 

Ifiobutyl  fluocinate  . . . 

Iwwnyl 

Aniline  1 

Orthotoloidine  J 

IHmethylaniline 

Diethylaniliae 

Chlorobenzene 

ChbioColuene 

Benzyl  chloride 


0-433 


0-3732 


0-4199 


4122 
4274 
4354 


0-4391 

0 
0 
0 

0-4706 


4421 
4493 


4018 

4343 

2988 

316 

3225 


0-3747 

0-00038 

0-39 

0-4^67 

»» 

0-3888 

»> 

0-3032 

>) 

0-8215 

ti 

0-3336 

)> 

0-3244 

}f 

0-2598 

i> 

0-2778 

»• 

0-2892 

>i 

0-2806 

}> 

0-4305 

0-0U088 

0-00075 


0-00066 


0-00070 
0  00092 

0  00074 


4i 


V.  H.  V. 


Heat  of  Fonnation  of  Zinc  Ethyl.  By  Guntz  (Compt.  rend., 
106,  673 — 674). — The  zinc  ethyl  was  decomposed  by  dilute  sulphuric 
acid— 

ZnEt,  liq.  +  nHjSO*  diss.  =  ZnSO*  diss.  + 
2CaH«gas develops +79-8  CaL 
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With  hydrochloric  acid,  the  number  obtained  is  +78*0  Cal.,  but 
when  these  nnmbers  are  ooiTected  for  the  heats  of  disAolution  of  the  zinc 
salt  in  the  excess  of  acid  they  become  +808  and  77*8  respectively. 

Taking  the  mean  of  these  values,  it  follows  that — 

ZnEta  liq.  +  2H2O  liq.  =  ZnHjOj  pptd.   + 

2CJle  gas    develops  +578  Cal. 

the  great  development  of  heat  explaining  the  rapidity  with  which  this 
decomposition  takes  place.     Farther — 

Zn  solid  +  2C2H«  gas  =  ZnEt,  liq.  +  H,  gas  absorbs  —43-2  Cal. 

and 

Zn  solid  +  C4  solid  +  Hw  gas  =  ZnEt,  liquid  absorbs  —31-8  Cal. 

The  formation  of  zinc  ethyl  from  its  elements  or  from  zinc  and  the 
hydrocarbon  is  accompanied  by  a  very  considerable  absorption  of 
heat.  C.  H.  B. 

Relation  of  Oases  to  the  Laws  of  Marriotte  and  Oay-Lussac. 

By  C.  PuscHL  (Monatsh.,  8,  327— 337).— If  a  =  --^be  the  coefficient 

of  expansion,  and  c  =  — the  compressibility,  we  have — 

V  dp 

When  A  =  0,  Marriotte's  law  holds,  and  the  gas  will  be  more  or  less 
compressible  than  the  law  requires,  as  h  is  greater  or  less  than  0. 

For  a  gas  at  the  critical  temperature  and  compressed  from  an  ordi- 
nary density,  pv  diminishes  with  the  pressure,  and  h  is  therefore  nega- 
tive. As  the  pressure  approaches  the  critical  pressure,  h  diminishes 
and  ultimately  =  —00.  Further  compression  causes  h  to  increase, 
and  for  a  certain  pressure  fe  =  0.  Here  Marriotte's  law  holds.  For 
greater  pressures  h  is  greater  than  zero,  and  the  departure  from 
Marriotte's  law  is  in  the  reverse  direction. 

When  the  temperature  of  the  gas  is  higher  than  the  critical,  h  reaches 
a  finite  minimum  during  compression.  This  minimum  increases  with 
the  temperature,  and  for  a  certain  temperature  the  minimum  value  of 

h  will  be  zero,  and  then  both  ^  =  0,  --  =  0.     At  still  higher  tem- 

dp 

peratures  the  minimum  value  of  h  will  be  positive,  and  pv  will  con- 
tinually increase,  as  happens  for  example  in  the  case  of  hydrogen.     It 

appears  therefore  that  the  temperature  for  which  h  =   0,  —  =  0 

dp 
simultaneously  is  the  highest  possible  at  which  Marriotte*s  law  can  be 
exactly  obeyed.     The  present  method  of  consideration  also  shows 
that  at  a  sufficiently  low  temperature  hydrogen  behaves  like  ordinary 


If  we  trace  a  curve  with  ordinate  h  and  abscissa 77,  there  will  be  a  point 
on  it  for  which  ^  is  a  minimum.     This  point  will  lie  above  or  below 
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the  axis  of  abscisssB,  according  as  the  temperatare  exceeds  or  falls  short 

of  that  for  which  A  =  0,  ---  =  0.  For  the  lower  temperatures,  the  curve 
wp 

meets  the  axis  in  two  points.     At  the  point  with  the  smaller  abscissa, 

tw  is  a  maximum  for     ^\^   =  ^  =  0,  and  also  --  is  nefirative.    At 
op  dp 

the  other  point  pv  is  similarly  a  minimum.     Consequently  for  all 

g'ases  a  maximum  value  of  pv  will  precede  a  minimum,  and  at  a  certain 

temperature  above  the  critical  temperatare  the  two  will  coincide. 

Aeain,  when  A  =  0  and  -_  =  0,  we  have — 
dp 

dh da 

dt  ^  -^^  5^ ' 

If,  however,  Marriotte's  law  be  exactly  obeyed — 


and  thus 


^dp  +  ^dt^O, 
dp  ^  ^  dt  ' 

-—  ip  +  pv  --  dt  =  0. 
dp  dp 


Since  —  is  positive,  so  also  is  —-,  and  for  positive  values  of  ---,  and 
dt  dp  dp 

for  minimum  values  of  pt?,  the  pressure  increases  as  the  temperature 
diminishes.  Since  Amagat  found  in  the  case  of  oxygen  the  pressure 
at  the  minimum  of  pv  decreases  with  rise  of  temperature,  we  infer 
this  gas  was  nearly  at  that  temperature  where  the  maximum  and  mini- 
mum oi  pv  coincide. 

Similar  reasoning  is  applied  to  the  consideration  of  Gay-Lussac's 
law,  and  results  of  a  very  similar  nature  are  deduced.  C.  S. 

Highest  Boiling  Point  of  Pluids.  By  C.  Puschl  (Monatsh.,  8, 
328 — 341). — A  gas  or  fluid  can  be  reduced  to  such  a  condition  that 
V  being  its  specific  volume,  p  its  pressure. 


^  =  0  and  ^  =  0, 
dv  dv'         ' 


or  patting  e  =  —  ^  :^> 
dv 


e  =  0  and  ^  =  0. 
dv 


Thus  the  zero  value  of  e  is  a  minimum  for  the  critical  state.  If 
the  temperature  is  lowered,  the  minimum  value  of  e  reached  during 
compression  is  negative,  and  there  must  therefore  be  for  every  tem- 
perature two  values  of  v,  for  which  e  =  0.    At  the  greater  value  of  v, 

~-  is  positive,  and  p  is  a  maximum,  whilst  the  contrary  holds  for  the 
dv 

less  value.     When  the  volume  is  greater  than  that  for  the  maximum 
VOL.  Liv.  c 

*  Digitized  by  VjOOQiC 


18  ABSTRACTS  OF  CHEMICAL  PAPERS. 

of  j>,  the  substance  exists  in  the  form  of  vapour,  and  when  the  volume 
is  less  than  that  for  the  minimum  valne,  the  substance  is  flnid. 
Between  the  two,  the  substance  is  in  an  unstable  state. 

A  saturated  vapour  may  be  compressed,  so  that  e  changes  from  a 
positive  value  to  zero,  and  then  the  tension  is  a  maximum  =  p\  And 
in  a  similar  manner,  bj  sufficiently  reducing  the  pressure  on  a  flnid, 
the  tension  may  be  made  a  minimum  =  p  .  For  tensions  <p'y  the 
fluid  will  be  in  an  unstable  condition. 

Suppose  that  a  substance  at  a  temperature  above  the  critical  Alls  a 
rigid  vessel  of  such  volume  that  the  substance  is  of  the  critical 

density.     If  the  temperature  be  lowered,  ^  will  be  positive.      Thus 

whilst  at  the  critical  temperature  the  vapour-tension  p  =  p",  at  a 
lower  temperature  p  is  <  j9".  But  in  accordance  with  what  precedes, 
the  fluid  and  its  vapour  are  now  in  unstable  equilibrium.  Also  p" 
at  a  sufficiently  low  temperature  is  negative.  Thus  there  must  exist 
a  temperature  somewhere  below  the  critical  when  p  again  =  p".  At 
this  point,  when  the  temperature  is  lowered,  the  substance  suddenly 
appears  liquid,  and  on  the  other  hand  with  rise  of  temperature,  it  com- 
pletely changes  into  vapour.  This  temperature  is  therefore  defined  to 
be  the  highest  boiling  point  of  the  liquid.  If  the  mass  contained  in 
the  vessel  be  greater  or  less,  the  temperature  of  the  highest  boiling 
point  will  not  be  affected.  G.  S. 

The  Relation  of  Hydrogen  to  Marriotte's  Law.  By  C.  Puschl 
(Monatsh.,  8,  374 — 377). — As  in  his  previous  papers,  the  author  traces 
the  increase  or  decrease  of  the  quantities,  a,  the  coefficient  of  expan- 
sion, apv  and  h,  by  considering  the  signs  of  their  difFerential  coefficients. 
Since,  according  to  Regnault*s  experiments,  not  only  pv  but  also 
h  increases  as  the  pressure  increases  up  to  20  m.,  he  concludes  that  in 
order  that  h  may  have  a  minimum  at  greater  compression,  it  must 
have  first  a  maximum  at  a  pressure  above  20  mm.  If  hydrogen  be 
allowed  to  expand,  h  will  diminish,  and  we  may  conjecture  that  when 
the  pressure  is  sufficiently  small,  h  will  be  equal  to  zero.   In  this  case^ 

pv  ia  A  minimum.     Since  --  is  positive,  this  minimum  value  will  occur 
at 

at  greater  pressures  for  diminishing  temperature.     In  gases  for  which 

pv  reaches  a  maximum  through  rarefaction,  a  minimum  will  occur  on 

further  rarefaction,  and  with  diminishing  temperature  the  maximum 

and  minimum  will  approach  towai*ds  coincidence.  C.  S. 

Evaporation  and  Dissociation;  Continnous  Changes  from 
the  Gaseous  to  the  Liqnid  State  at  all  Temperatures.    By  W. 

Ramsay  and  S.  Young  (Phil  Mag.  [5],  24, 196— 212).— A  further  proof 
of  the  correctness  of  the  formula  p  =  5T— a  (where  p  is  the  pressure, 
h  and  a  are  constants  for  each  separate  volume  of  1  gram,  and  T  is 
the  absolute  temperature),  is  furnished  by  the  behaviour  of  methyl  and 
ethyl  alcohols,  under  a  very  wide  range  of  temperature,  pressure,  and 
volume.  Tables  are  given  showing  the  correspondence  of  numbers 
calculated  by  the  above  formula  with  those  experimentally  determined. 
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The  expression  &T  is  equivalent  to  the  first  term  of  Clansios's  and 

RT 
Van  der  Waals'  formula, —  ,  but  it  is  by  no  means  so  simple.     It 

would  appear  that  h  is  not  any  simple  function  of  the  volume  of  the 
gaseous  or  liquid  matter ;  and  we  are  still  in  ignorance  of  the  true 
relations  between  volume  on  the  one  hand,  and  pressure  and  tempera- 
ture on  the  other.  With  constant  volume,  however,  temperature  and 
pressure  have  the  simple  relation  already  mentioned. 

The  behaviour  of  acetic  acid  was  also  investigated,  and  the  data 
furnished  by  E.  and  L.  Natanson  (Abstr.,  1886,  657)  for  nitric  peroxide 
were  also  made  use  of.  These  two  substances  exhibit  a  behaviour 
markedly  different  from  that  of  stable  bodies.  For  whereas  the  iso- 
choric  lines  (or  lines  of  equi-volame)are  straight  with  stable  substances, 
when  mapped  against  temperatare  and  pressure  as  ordinates  and 
abscissae,  those  of  acetic  acid  and  nitric  peroxide  are  curves  of  double 
flexure,  tending  at  higher  temperatures  and  pressures  to  become  tan- 
g^ential  to  isochoric  lines,  calculated  on  the  theoretical  assumption  that 
acetic  acid  and  nitric  peroxide  have  respectively  the  simpler  formule 
CJH4O2  and  NO2 ;  and  at  lower  temperatures  and  pressures  approaching, 
as  if  they  would  ultimately  touch,  the  theoretical  isochoric  lines  of 
the  more  complex  molecules  dH^Oi  and  N2O1.  The  gradual  disso- 
ciation of  these  molecules  is  thus  traced,  and  these  substances  show 
and  exhibit  no  analogy  with  stable  substances.  It  cannot  therefore 
now  be  asserted  that  the  abnormal  vapour- density  of  these  compounds 
is  ascribable  to  the  same  cause  as  the  high  vapour-density  of  stable 
sabstances  at  high  temperatures  and  correspondingly  high  pressures. 

The  p^per  also  shows  the  deviation  from  Boyle's  and  Gay-Lnssac's 
laws  exhibited  by  ether.  It  is  to  be  noted  that  at  any  given  volume 
smaller  than  300  c.c.  per  gram,  the  pressure  of  vapour  is  below  what  is 
calculable  on  the  assumption  that  ether  gas  is  *^  perfect."  At  greater 
volumes,  this  divergence  is  barely  noticeable  by  experiment.  Keeping 
the  volume  constant,  if  the  temperature  and  consequently  the  pressure  be 
raised,  there  is  a  continually  decreasing  difference  between  the  found 
and  what  may  be  called  the  "  theoretical  "  pressare.  At  a  certain  suffi- 
ciently high  temperature,  the  found  and  "  theoretical "  pressures  are 
identical.  At  a  still  higher  temperature,  the  *'  theoretical "  pressure 
is  below  the  found  pressure.  The  physical  meaning  of  this  fact 
appears  to  be  as  follows: — The  pressure  of  a  gas  depends  on  the  ■ 
number  of  molecules  present  in  unit  volume,  on  the  average  velocity 
of  each  molecule,  and  on  the  number  of  impacts  on  unit  area  of  the 
surface  of  the  containing  vessel  in  unit  time.  With  constant  volume, 
since  the  mean  distance  between  the  molecules  remains  constant  (on 
the  assumption  that  the  individual  molecules  are  incompressible),  the 
cohesion  of  the  molecules  is  assumed  to  be  constant.  But  the  rise  of 
pressure  produced  by  rise  of  temperature  of  a  theoretical  gas  is  based 
on  the  assumption  that  each  impact  takes  place  at  the  centre  of  each 
molecule ;  that  is,  that  the  actual  volume  of  the  molecules  themselves 
18  nil.  But  as  this  is  not  the  case,  as  impacts  must  take  place  at  some 
distance  from  the  centres  of  the  molecules,  they  must  necessarily  be 
more  frequent.  The  effect  of  cohesion  is  to  reduce  the  pressure  of  the 
gas,  by  reducing  the  average  velocity  of  the  molecules,  and  this,  for 
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any  given  volume,  by  a  constant  amount.  Hence  below  a  certain 
temperature  the  pressure  will  be  less  than  that  of  a  normal  gas,  and  if 
the  temperature  be  reduced  sufficiently,  will  become  negative.  With 
rise  of  temperature  the  average  velocity  of  each  molecule  will  increase 
at  the  same  rate  as  in  the  case  of  a  perfect  gas,  but  the  number  of 
impacts,  owing  to  the  increased  chances  of  collision,  and  conseqaently 
the  pressure,  will  increase  at  a  greater  rate  than  if^  the  gas  were 
perfect.  Heuce  a  temperature  will  ultimately  be  reached  when  the 
pressure  will  be  as  much  decreased  by  cohesion  as  it  is  increased  by 
the  more  frequent  encounters  of  the  molecules ;  and  at  that  tempera- 
ture the  density  of  the  gas  will  be  normal.  At  still  higher  tempera- 
tures, the  pressure,  and  therefore  the  valae  of  the  expression  ptivy  will 
be  greater,  and  the  vapour-density  less  than  that  of  a  perfect  gas. 
That  the  numerical  value  of  the  expression  pt/v  would  ultimately 
exceed  unity  ha£  indeed  been  experimentally  proved  by  Natterer,  in 
his  experimeats  on  the  compression  of  the  so-called  permanent  gases, 
at  temperatures  far  above  their  critical  points. 

In  conclusion,  it  is  pointed  out  that  the  equations  of  Clausius,  van 
der  Waals,  and  Sarrau  do  not  express  the  true  relation  between 
volume,  temperature,  and  pressure.  As  before  stated,  the  relation  of 
temperature  and  pressure  to  volume  is  by  no  means  so  simple  as  they 
represent  it  to  be.  W,  R. 

Compressibility  of  Solutions  of  Gases.  By  F.  Isambbbt  (Gompt. 
rend,y  105,  375 — 377). — All  known  facts  indicate  that  the  solution  of 
a  gas  in  a  liquid  is  a  very  complex  phenomenon,  and  these  experiments 
were  undertaken  with  a  view  to  throw  some  light  on  the  problem  of 
the  nature  of  solution.  The  coefficients  of  compressibility  obtained 
were  as  follows : — 

Water:  - 0-0000443  at  20 ^ 

Ammonia  (330  litres  of  gas  per  litre  of  liquid)  :  —00000381  at  21 
— 22-5°. 

Ammonia  (140  litres  of  gas  per  litre  of  liquid):  —00000389  at  20*4 

oo.oo 

Hydrochloric  acid  (at  22'*)  :  -0*0000366  at  19-6— 205°. 

Alcohol:  -0-0001076  at  19^ 

Ammonia  in  alcohol  (87  litres  per  litre) ;  -0-0001071  at  18'0 — 
19-7°. 

Sulphurous  anhydride  in  alcohol  (60  litres  of  gas  per  litre  of  solu- 
tion) :  -0-0001031  at  18-9— 20•3^ 

Ether :  -0-000183  at  21•5^ 

Ammonia  in  ether  :  -0000186  at  21—22°. 

The  solution  of  hydrogen  chloride,  which  is  usually  regarded  as 
containing  definite  hydrates,  has  a  compressibility  less  than  that 
of  water,  and  in  this  respect  resembles  saline  solutions.  An  aqueous 
solution  of  ammonia  behaves  in  the  same  manner.  The  volume  of 
ammonia  dissolved  by  ether  is  too  small  for  any  conclusion  to  be  drawn 
from  this  case,  whilst  the  compressibility  of  the  solution  of  ammonia 
in  alcohol  is  practically  identical  with  that  of  alcohol,  and  that  of 
sulphurous  anhydride  in  alcohol  is  slightly  lower.  The  mei*e  dissolu- 
tion of  a  gas  in  a  liquid  has  very  little  effect  on  the  compressibility  of 
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the  latter.    An  aqneoas  solution  of  ammonia,  however,  behaves  like  a 
true  compoiind.  C.  H.  B. 

SoIntioiL  By  W.  Durham  (Ohem.  News,  56, 152— 153).— In  this 
paper  the  author  draws  attention  to  the  support  the  theory,  promul- 
gated by  him  in  1878^  receives  from  the  thermochemical  results  accu- 
mulated of  late  years.  According  to  this  theory,  dissolution  of  a 
substance  in  a  liquid  is  due  to  the  chemical  affinity  of  the  elements  of 
the  substance  dissolved  for  the  elements  of  the  solvent,  hence  common 
salt  dissolves  in  water,  on  account  of  the  affinity  of  sodium  for  oxygen 
and  chlorine  for  hydrogen ;  further  chemical  affinity  is  not  exhausted 
in  all  cases  of  chemical  combination,  but  sometimes  sufficient  affinity 
remains  to  form  **  solution  compounds." 

In  support  of  these  statements,  he  points  out  that  as  regards 
chlorides,  bromides,  iodides,  sulphates  and  nitrates,  the  available  data 
indicate  that  the  heat  of  dissolution  varies  directly ;  firstly,  as  the  heat 
of  combination  of  the  positive  element  of  the  salt  with  oxygen  in 
water  varies ;  secondly,  as  the  heat  of  combination  of  the  negative 
element  with  the  hydrogen  varies ;  but  that  it  varies  inversely  as  the 
heat  of  combination  of  the  positive  and  negative  elements  of  the  salt 
varies.  Moreover,  when  salts  differing  in  heats  of  combination  are 
dissolved,  the  heats  of  dissolution  diffiar  to  a  similar  extent,  the 
greatest  heat  of  dissolution  being  associated  with  the  lowest  heat  of 
combination. 

The  author  shows  that  the  absolute  amount  of  heat  of  dissolution 
appears  to  arise  from  a  balancing  of  affinities  among  the  constituent 
elements,  for  instance,  when  M,Cla  —  [M,OAq  -H  Neutr.]  = 
Ut,Gl3,Aq  —  H2,0  there  is  no  heat  of  dissolution,  and  the  salt  is  not 
soluble.  It  also  would  appear  that,  in  neutralising  an  oxide  by  an 
acid  solution,  the  operation  is  incomplete  as  long  as  the  salt  remains 
in  solution ;  positive  heat  of  dissolution  indicating  that  the  oxide  and 
acid  are  not  completely  decomposed,  whilst  negative  heat  would 
indicate  that  the  salt  and  water,  resulting  from  the  double  decompo- 
sition, are  not  completely  formed.  When  both  parts  are  complete 
there  is  insolubility.  In  the  case  of  sulphates,  when  the  heat  of 
combination  of  the  oxide  with  the  sulphuric  anhydride  is  equal  to  the 
beat  of  combination  of  the  metal  with  sulphur,  there  is  insolubility, 
but  when  the  former  is  less  than  the  latter  solubility  appears. 
Examples  are  given  in  the  original  paper  illustrating  all  the  above 
statements  and  deductions.  The  author  suggests  that  dissolution  is 
probably  a  periodic  function  of  the  elements.  D.  A.  L. 

Solution.  By  S.  U.  Pickering  {Chem,  News,  56,  181—182).— 
The  author,  commenting  on  Durham's  paper  (preceding  Abstract), 
Complains  of  his  (Durham's)  reasoning  in  a  circle  when  drawing  his 
conclusions  from  the  thermochemical  data.  Moreover,  the  author 
warns  those  in  search  of  laws  in  thermochemistrj  as  to  the  uncertainty 
attached  to  experimental  numbers  which  agree  absolutely  with  or 
come  even  within  100  cals.  of  the  theoretical.  D.  A.  L. 
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Nature  of  Solution.  By  S.  U.  Pickebinq  {Ghe^n,  News,  66,  191 
— 192). — Referring  to  a  recent  communication  by  Nicol  (ibtd., 
p.  162),  the  author  states  that  the  hypothesis  on  which  Nicol  bases 
his  argument  of  the  vapour-pressnres  being  a  measure  of  the  heat  of 
dissolution  is  a  pure  assumption,  and  one  for  which  we  hare  no 
particle  of  evidence. 

In  a  few  subsequent  remarks,  he  endeavours  to  clear  up  some  of  the 
points  in  dispute  between  himself  and  Nicol.  D.  A.  L. 

Salt  Solutions.  By  C.  Bender  (Ann,  Phys.  Chem,  [2],  31,  872— 
888). — The  author  describes  further  experiments  on  "corresponding" 
solutions  (Abstr.,  1885,  12).  Tables  are  given  showing  the  volumes, 
densities,  and  coefficients  of  expansion  of  solutions  containing  from 
1  to  6  gram-molecules,  or  half -molecules,  of  lithium,  ammonium, 
and  barium  chlorides  per  litre.  By  the  aid  of  these  and  previous 
tabled,  the  author  has  determined  by  trial  the  strengths  of  solutions 
which,  when  mixed  in  equal  volumes,  furnish  solutions  of  which  the 
densities  and  coefficients  of  expansion  are  the  means  of  those  of  the 
constituents.  The  relative  strengths  of  corresponding  solutions  are 
indicated  by  the  values  of  the  coefficient  /*.  n  =  number  of  gram- 
molecules  or  half-molecules  per  litr 


NaCV  =  n;  KCV  =  n;  i(BaC10^  =  *;  NH^CV^i^;  LiCV  =  ,n. 

Solutions  correspond  electrically  when  the  means  of  their  specifio 
resistances  and  conductivities  most  nearly  approach  the  resistances 
and  conductivities  of  their  mixtures  im  equal  volumes.  Electrical 
measurements  were  made  by  Kohlrausch^s  method,  and  are  given  in 
tables  for  each  salt.    These  solutions  contain 

NaCV  =  n;  LiCV  =  »;  i(BaC10i.  =  ,;  KCl^^,,;  NHiCV^^m- 

The  resistance  of  a  mixture  of  two  solutions  is  almost  always  less 
than  the  arithmetic  mean  of  the  resistances  of  the  separate  solutions. 
For  corresponding  solutions,  the  diiference  is  a  minimum. 

A  similarly  simple  law  does  not  hold  for  the  conductivities  of 
mixtures.  Thus  solutions  of  NaCl  and  NH|C1,  and  of  KOI  and 
^BaCU,  correspond  as  regards  conductivity  in  two  very  different 
relative  states  of  concentration.  The  idea  of  correspondence  is  there- 
fore based  primarily  on  resistance. 

The  author  answers  the  objection  of  Arrhenius  (Abstr.,  1887,  415), 
that  correspondence  is  based  on  a  purely  arithmetical  relation,  and 
points  out  that  this  relation  is  more  general,  and  not  more  arbitrary, 
than  that  on  which  Arrhenins  founds  his  idea  of  ^'isohydric*' 
solutions.  Ch.  B. 

Compressibility  of  dilute  Salt  Solutions  and  of  solid 
Sodium  Chloride.  By  W.  C.  Rontgbn  and  J.  Schneider  (Ann. 
Phys.  Ghem.  [2],  31,  1000— 1005). —Schumann  (Abstr.,  1887,  696) 
states  that  weak  solutious  of  potassium  and  calcium  chlorides  at  15% 
and  of  ammonium  and  strontium  chlorides  at  O'',  are  more  conipres- 
Bible  than  pure  water.    In  their  previous  work  (Ann.  Phys.  Vhem. 
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[2],  29, 165),  the  antbors  have  not  observed  sacli  an  anomaly.  They 
have  therefore  repeated  Schnmann*8  experiments  as  nearly  as  possible, 
but  with  entirely  opposite  results.     No  details  are  given. 

The  anthors  also  state  that  they  have  foand  no  perceptible 
difference  between  the  compressibilities  of  air-free  water  and  of  water 
saturated  with  air  at  ordinary  temperature  and  pressure.  The 
difference,  at  any  rate,  is  less  than  0'2  per  cent. 

By  methods  already  described,  they  have  also  found  the  relative 
apparent  compressibility  of  solid  sodium  chloride  =  0*049.  This 
value  is  not  very  different  from  the  number  0*044,  which  is  obtained 
when  the  interpolation  formula  for  the  relative  apparent  compressi- 
bility of  sodium  chloride  solution  (loc.  cit.)  is  extended  beyond  the 
limits  of  solubility  of  the  chloride,  and  n  put  =  oo.  It  may  perhaps 
be  possible  in  this  way  from  the  known  compressibility  of  a  solution 
to  calculate,  at  least  approximately,  that  of  the  dissolved  solid.  The 
above  direct  determination  gives  for  the  true  compressibility  5*0  x 
10~^.  By  calculation  from  the  interpolation  formula,  the  number 
4'8  X  10^,  and  from  the  formula  for  the  relative  molecular  compres- 
sibility the  number  4*7  x  10~*,  are  obtained. 

These  numbers  differ  greatly  from  that  obtained  by  Braun  (Abstr., 
1887,  436),  namely,  1*4  x  10-«.  The  authors  therefore  give  details 
of  their  own  experiments.  They  have  further  made  determinations, 
using  comparatively  low  pressures,  in  order  to  eliminate  errors  due  to 
indusion  of  air  in  crevices  in  the  crystals.  These  led  to  the  above 
number  0049.  Ch.  B. 

Water  of  CryBtalliBatioii  of  disflolved  Cobalt  Salts.    By  J. 

KALLiE(^n».  Phys.  Ghem,  [2],  31,  1015— 1028).— It  is  known  that  the 
dehydration  by  heat  of  cobalt  chloride  in  solution  is  effected  at  a 
lower  temperature  when  the  solution  is  saturated  with  sodium  chloride. 
The  author  has  studied  this  reaction  quantitatively  by  observing  the 
accompanying  changes  in  the  absorption-spectrum  in  the  neighbour- 
hood of  the  D  line.  Let  A  be  the  absorption  coefficient  for  a  known 
solution  of  the  hydrated  salt  of  thickness  d,  E  that  of  the  same  solution 
when  dehydration  is  complete,  and  M  the  coefficient  when  at  any 
temperature  a  fraction  Ijx  has  been  converted.  In  the  latter  case, 
the  absorption  will  be  equivalent  to  that  produced  by  a  thickness  d/x 
of  dehydrated  solution,  and  a  thickness  d—dlz  of  unchanged  solution, 
whence — 

M  =  A('-i>-    Ei  and  1  =  J2£^I1M^. 
X        log  E  —  log  A 

A  beam  of  parallel  rays  from  a  petroleum  lamp,  or  from  the  sun, 
was  directed  perpendicularly  upon  a  glass  trough  with  parallel  sides 
containing  the  solutions  under  experiment  (00746  gram  of  CoCU 
per  litre).  The  coefficients  were  measured  by  Glan's  photometer 
(Ann,  Phys,  Chem.  [2],  1,  351  ;  12,  481 ;  14,  177 ;  and  15,  337).  The 
conversion  was  assumed  to  be  complete  when  rise  of  temperature 
caused  no  further  change  in  the  absorption.  This  occurred  at  84"*  for 
a  saturated  salt  solution,  at  94**  when  the  solution  contained  112  grams 
NaCl  to  5-22  grams  cobalt  solution.     In  any  particular  solution,  the 
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absorption  is  constant  for  a  given  temperature.  The  trough  -wsa 
heafced  by  means  of  an  air-bath.  Curves  having  the  temperatures  in 
degrees  as  abscisssB,  and  the  percentages  of  dehydrated  salt  as  ordi- 
nates,  were  then  traced  for  each  sodium  chloride  solution. 

These  curves  show  that  in  each  case  the  dehydration  is  continuous ; 
no  intermediate  hydrate  is  formed.  The  actual  composition  of  the 
final  salt,  CoClj  or  CoCU  -h  Aq,  is  unknown.  The  rate  at  which 
dehydration  takes  place  is  more  rapid  the  higher  the  temperature. 
At  low  temperatures,  the  curves  for  different  ^t  solutions  are  con- 
gruent ;  and  as  a  rule,  one  curve  can  be  converted  into  another  by- 
moving  each  point  of  it  along  the  abscissa  through  a  definite  number 
of  unite.  The  course  of  the  conversion  is  thus  always  the  same,  and 
is  independent  of  the  amount  of  cobalt  in  solution ;  the  presence  of 
sodium  chloride  simply  transfers  it  to  a  lower  range  of  temperature. 
In  a  pure  cobalt  chloride  solution,  the  conversion  is  very  slight  below 
100^ 

Experiments  were  also  made  with   sodium  bromide  and  iodide. 
The  greatest  effect  is  produced  by  the  chloride,  the  least  by  the  iodide. 
With  the  bromide  and  iodide,  the  action  is  not  very  regular ;  probably 
because  the  degree  of  saturation  is  lowered  as  the  temperature  rises. 
^  "^         Ch.  B. 

Condensation  of  Water  Vapour  by  Solid  Substances.  By  T. 
Ihmori  (Ann,  Fhys.  Chem,  [2],  31,  1006 — 1014). — A  continuation  of 
previous  experiments  (Wai'burg  and  Ihmori,  ihid.y  27,  481).  The 
author  has  improved  the  construction  of  the  balance  there  described, 
avoiding  the  use  of  sealing-wax,  which  is  hygroscopic,  and  of  brass, 
which  becomes  so  by  oxidation.     Platinum  is  used  instead. 

Sealing-wax,  shellac,  and  metallic  surfaces  varnished  with  shellac, 
are  veiy  hygroscopic.  Bright  metal  surfaces  take  up  very  little 
water ;  but  if  oxidation  occurs,  the  surface  may  become  rather  hygro- 
scopic. Water  taken  up  by  such  a  surface  is  only  partly  given  off  in 
a  dry  vacuum. 

Agate  is  also  very  hygroscopic:  the  absorption  appears  to  vary 
with  the  colour.  Rock  crystal  is  very  slightly  hygroscopic,  especially 
after  cleaning  with  leather,  or,  still  better,  washing  with  hot  water. 
After  the  latter  treatment,  the  absorption  becomes  zero  or  negative. 

Platinum  condenses  water  very  slightly ;  the  condensation  dis- 
appears entirely  after  rubbing  with  leather.  Old  platinum  may 
require  heating  to  redness,  probably  in  order  to  destroy  a  film  of 
grease. 

In  the  author's  opinion,  a  sensitive  balance  should  have  all  metallic 
parts  platinised ;  neither  shellac  varnish  nor  agate  should  be  used  in 
its  construction ;  rock  crystal  might,  perhaps,  be  substituted  for  the 
latter.  Platinum  or  platinised  brass  is  preferable  to  rock  crystal 
for  weights. 

Experiments  with  glass  are  also  described.  Cn.  B. 

Bate  of  Oxidation  of  Carbon  Compounds  by  Potassium  Per- 
manganate.  By  Dreyfus  (Compt.  rend.,  105, 523— 525).— When  the 
oxidation  of  carbon  compounds  by  potassium  permanganate  reaches 
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its  limit,  the  quantities  of  oxygen  absorbed  by  equal  weights  of 
different  compoands  are  not  identical,  bnt  are  of  the  same  order  of 
magnitude.  When,  however,  the  action  is  restrained,  and  the  rate  of 
oxidation  is  measured,  the  results  vary  widely  with  different 
compounds. 

The  reagents  employed  consisted  of  a  potassium  permanganate 
solution  equivalent  to  a  solution  of  0*1  gram  of  crystellised  oxalic 
acid  per  litre,  and  a  solution  of  indigocarmine,  10  c.c.  of  which  was 
equal  to  5  c.c.  of  the  permanganate.  A  1  per  cent,  solution  of 
ethyl  alcohol  was  used  as  a  standard  liquid,  and  all  the  other  solutions 
were  compared  with  it,  the  rate  of  oxidation  of  ethyl  alcohol  being 
taken  as  unity.  50  c.c.  of  the  alcohol  solution  was  placed  in  a 
cylinder,  and  an  equal  volume  of  the  solution  to  be  examined  in 
another  cylinder,  25  drops  of  sulphuric  acid  was  added  to  each,  and 
after  two  minutes  iO  c.c.  of  potassium  permanganate.  The  cylinders 
were  allowed  to  remain  in  diffused  light  at  about  15°,  and  10  minutes 
after  the  permanganate  had  been  added  to  the  alcohol,  the  latter  was 
run  into  10  c.c.  of  the  indigocarmine  solution  until  the  coloar  of  the 
latter  changed  to  yellow.  Two  minutes  later,  the  other  solution  was 
treated  in  the  same  way.  A  simple  calculation  gives  the  quantity  of 
oxygen  absorbed  by  each  substance  under  conditions  which  are 
strictly  comparable,  except  that  the  weights  of  the  substances  are  not 
identical.  The  second  solution  is  diluted  to  a  suitable  extent,  and 
after  two  or  three  comparative  experimeDts,  it  is  easy  to  calculate  the 
amount  of  water  to  be  added  to  the  second  substance,  in  order  that 
the  quantity  of  oxygen  absorbed  may  be  the  same  in  both  cylinders, 
and  ^m  this  we  get  the  weight  p  of  the  substance  which  will  absorb 
as  much  oxygen  in  a  given  time  as  1  gram  of  ethyl  alcohol.     If  the 

two  numbers  1  and  -  are  not  actually  proportional  to  the  rates  of 

P 
oxidation  of  equal  weights  of  the  two  substances,  they  are  of  the  same 
order,  and  may  be  regarded   as  coefficients  of  the  relative  rates  of 
oxidation  of  the  various  compounds. 

A  large  uDmber  of  substances  were  examined,  and  the  rates  of 
oxidation  vary  from  0'2  in  the  case  of  saccharose  to  10,000  in  the 
case  of  pyrogallol ;  next  in  order  to  pyrogallol  comes  catechol,  quinol, 
and  resorcinol,  with  5000,  3383,  and  2000  respectively,  phenol 
786-0,  «-naphthol  769*00,  and  ^-naphthol  666*0.  Hydrocarbons, 
sugars,  alcohols  of  the  ethyl  series,  and  acids  of  the  acetic  and  benzoic 
series,  have  much  lower  rates,  varying  from  1*0  to  6*0.  Ether  and 
alcohol  show  identical  velocities. 

Determinations  of  the  rate  of  oxidation  may  be  used  to  determine 
the  class  to  which  a  substance  belongs,  and  also  to  detect  impurities 
in  such  compounds  as  acetone.  The  constitution  of  compounds  affects 
the  rate  of  oxidation  more  than  their  composition.  Other  conditions 
being  the  same,  a  saturated  compound  is  less  active  than  a  non- 
saturated  compound.  Substances  of  the  same  chemical  function  show 
comparable  rates  of  oxidation.  The  aldehyde  function  is  more  active 
than  the  alcoholic,  and  the  phenolic  function  shows  a  very  much 
greater  activity.  The  rates  of  oxidation  of  isomerides  are  not  the 
same.     In  the  case  of  the  dihydroxybeuzenes  and  the  toluidines,  the 
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ortho-derivative  absorbs  the  most  oxygen,  and  the  meta- derivative 
the  least,  the  para-derivative  occupying  an  intermediate  position. 

C.  H.  B. 
Laboratory  Fittings.  By  J.  Gibson  (/.  Soc.  Ghem.  Ind.,  6,  205 
— 211). — The  following  is  a  list  of  fittings  and  apparatus  in  use  at 
the  new  chemical  laboratories  of  the  University  of  Edinburgh : — 
(1)  Sjstem  of  ventilation  and  fume  extraction,  the  draught  being 
produced  by  a  Blackman  air  propeller ;  the  gpreat  power  of  the  draught 
has  rendered  it  possible  to  dispense  with  draught  cupboards  almost 
entirely ;  (2)  draught  arrangements  on  the  working  tables ;  (3)  utili- 
sation of  the  draught  in  connection  with  steam-baths ;  (4)  arrange- 
ment for  supplying  the  laboratories  with  water  at  a  high  and  constant 
pressure ;  (5)  gas,  water,  and  steam  supply  to  a  stone  table  intended 
for  combustion  and  similar  operations ;  (5)  convenient  arrangement  of 
draught,  gas,  and  steam  supply  to  a  small  draught  cupboard ;  (7) 
new  substitute  for  a  sand-bath ;  (8)  improved  filtering  apparatus ; 
(9)  apparatus  for  preserving  gaseous  hydrogen  sulphide.         D.  B. 


Inorganic  Chemistry. 


Compound  of  Iodine  with  Ammonia.  By  F.  Raschio  (Annaleny 
241,  253 — 255). — Iodine  absorbs  dry  ammonia  gas,  forming  a  dark- 
blue  liquid ;  Bineau  (Ann.  Chim.  Phys,  [3],  15,  80)  assigns  to  this 
substance  the  formula  3NHs,2I,  but  according  to  Millon  {Annal&n^ 
62,  54)  iodine  absorbs  less  than  half  the  volume  represented  by  this 
formula.  The  author  finds  that  the  volume  of  ammonia  absorbed  by 
the  iodine  varies  with  the  temperature.  At  20°,  the  amount  of 
ammonia  absorbed  corresponds  with  Bineau's  formula,  but  at  80^ 
it  corresponds  with  NH,1,  at  0**  with  ICNHa)^,  and  at  —10^  with 
laCNHs)^.  The  liquid  is  decomposed  by  water,  yielding  ammonium 
iodide  and  nitrogen  iodide,  but  it  dissolves  completely  in  alcohol 
without  undergoing  any  change.  W.  C.  W. 

Method   for  Decomposing   Arsenical   Sulphides.      By   H. 

Warren  (Chem.  News^  56,  193 — 194). — The  cobalt  speiss  or  arsenical 
alloy  is  digested  in  hydrochloric  acid  containing  copper  nitrate,  and 
after  a  day  or  so,  the  insoluble  portions  are  calcined  at  a  low  red  heat 
with  plentiful  access  of  air ;  the  calcined  mass  is  then  easily  dissolved 
by  hydrochloric  acid  and  mixed  with  the  other  solution.  The  copper  is 
separated  by  means  of  metallic  iron,  which  also  removes  some  bismuth 
and  arsenic ;  and  the  iron  and  remaining  arsenic  are  precipitated  by 
adding  milk  of  lime.  The  calcium  salts  are  removed  by  treatment 
with  sulphuric  acid,  and  the  solution  containing  nickel  and  cobalt 
is  precipitated  by  means  of  sodium  carbonate.  The  precipitate  is  then 
suspended  in  water  and  chlorine  passed  to  saturation,  when  the  nickel 
goes  into  solution,  whilst  the  cobalt  remains  undissolved.     The  soln- 
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tion  is  boiled,  and  on  adding  canstic  soda  the  nickel  is  obtained  as 
hydroxide,  which  is  ignited  and  reduced  in  the  usual  way. 

D.  A.  L. 

Zinc  Titanate^.  By  L.  L^vt  (CompL  rend.,  105,  378—380).— 
When  a  mixture  of  6  grams  of  titanic  oxide,  2 '5  grams  of  zinc  oxide, 
and  5  to  10  grams  of  anhydrous  zinc  chloride  is  heated  in  a  glass  tube, 
the  reaction  is  incomplete,  and  a  violet  product  is  obtained  which 
contains  an  excess  of  titanic  oxide.  With  excess  of  zinc  chloride,  the 
product  is  yellowish.  If  the  mixture  is  heated  in  a  Perrot's  furnace 
in  a  crucible  brasqued  with  charcoal  and  ratile,  the  zinc  chloride  volati- 
lises, but  if  the  heating  takes  place  in  a  long  porcelain  tube  closed  at 
one  end,  a  violet  or  green,  crystalline  mass  is  formed,  which  contains 
titaninm,  zinc,  silicon,  and  potassium. 

If  a  mixture  of  7  grams  of  titanium  oxide,  5  grams  of  zinc  oxide, 
and  a  small  quantity  of  zinc  fluoride,  or  7  grams  of  titanium  oxide 
and  30  grams  of  zinc  fluoride  is  heated  under  a  thin  layer  of  potassium 
fluoride  in  a  graphite  crucible  in  a  Perrot's  furnace  for  an  hour  and 
a  half,  washed  with  water,  and  then  treated  with  concentrated  sul- 
phuric acid  to  remove  zinc  oxide  and  titanium  fluoride,  beautiful 
violet  needles  are  obtained.  With  potassium  chloride  in  place  of  the 
fluoride,  the  product  is  a  greenish  mass.  With  a  mixture  of  potassium 
and  sodium  chlorides  the  violet  needles  are  obtained  mixed  with 
yeUowish  needles  of  potassium  titanate.  The  violet  crystals  are  zinc 
trititanate,  ZnO,3TiOs,  a  small  quantity  of  the  zinc  being  displaced 
by  iron.  They  are  insoluble  in  water,  alcohol,  and  ether,  are  not 
alEected  by  hot  dilute  sulphuric,  nitric,  and  hydrochloric  acids,  nor  by 
boiling  concentrated  solutions  of  alkaline  hydroxides,  but  are  attacked 
with  difficulty  by  boiling  concentrated  sulphuric  acid,  and  are  decom- 
posed by  fusion  with  potash.  They  are  infusible  before  the  blowpipe, 
but  change  to  a  greenish  mass  without  loss  of  weight ;  sp.  gr.  at  15°  = 
4'92.  The  crystals  are  not  attacked  by  hydrogen  at  a  red  heat,  but 
partially  volatilise  in  a  mixture  of  chlorine  and  hydrogen  chloride. 
When  treated  with  acidified  hydrogen  peroxide,  the  latter  acquires  a 
characteristic  yellow  colour,  but  decomposition  is  never  complete. 

C.  H.  B. 

Electrolytic  Method  of  preparing  Metallic  Alloys^  &o.  By 
H.  Waebbn  (jffhem.  News,  56,  153 — 164). — The  following  method  is 
recommended  for  the  preparation  of  alloys  such  as  phosphor-bronzes, 
silicides,  &c.  The  metal  and  substance  containing  alloying  material 
are  placed  in  a  deep,  conical  crucible,  through  the  bottom  of  which 
passes  a  rod  of  graphite,  extending  about  one  inch  within  the  crucible 
and  protected  on  the  outside  by  an  iron  tube.  The  metal  is  melted 
and  the  graphite  put  in  connection  with  the  negative  pole,  whilst  the 
molten  substance  on  the  surface  is  connected  with  the  positive  pole  of 
a  battery  of  two  large  ferric  chloride  cells.  In  this  manner  silicon 
copper  and  silicon- eisen  are  easily  prepared  from  potassium  silico- 
fluorido  and  the  respective  metal ;  the  salt  being  taken  in  sufficient 
quantity  to  form  a  molten  layer  2  inches  deep.  By  some  slight 
variation  in  the  details,  phosphor-bronzes  can  be  produced ;  moreover, 
native  cryolite  can  be  decomposed  in  contact  with  metallic  zinc,  and  on 
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subsequently  volatilising  the  zinc,  pure  aluminium  is  obtained.  Mag- 
nesium, barium,  strontium,  and  calcium  have  not  yielded  satisfactory 
alloys  as  yet.  D.  A.  L. 

Process  for  obtaining  the  Rare  Earths  from  the  Ceriferons 
Hainstadt  Clays.  By  J.  R.  Strouecke^  {Chem.  News,  66, 175 — 176). 
— The  author  attributes  the  failure  of  other  chemists  to  obtain  cerium 
from  these  clays  (compare  Abstr.,  1886,  678)  to  the  fact  that  in  the 
presence  of  more  than  0'5  per  cent,  of  iron,  the  cerium  precipitated 
by  oxalic  acid  and  potassium  sulphate  is  much  contaminated  with 
iron,  the  oxide  prepared  therefrom  being  so  coloured  by  iron  oxide 
as  to  be  mistaken  for  that  substance.  He  describes  the  processes  by 
which  he  affirms  that  he  has  separated  the  various  rare  earths  from 
these  clays.  A.  J.  G. 

Redaction  of  Aluminium  Oxide.  By  G.  A.  Faurie  (CompL 
rend,,  105,  494). — Two  parts  of  pure  finely-powdered  aluminium 
oxide  is  made  into  a  paste  with  one  part  of  petroleum  or  some  other 
hydrocarbon,  and  then  mixed  with  one  part  of  sulphuric  acid.  When 
the  mass  is  homogeneous  with  a  pale  yellow  tint,  and  begins  to  give 
off  sulphurous  anhydride,  it  is  wrapped  in  paper  and  thrown  into  a 
crucible  heated  to  above  800'*  in  order  to  decompose  the  hydrocarbon. 
The  compact  p]S>duct  thus  obtained  is  powdered  and  mixed  with  its 
own  weight  of  a  finely-divided  metal,  the  mixture  being  then  heated 
to  a  white  heat  in  a  plumbago  crucible.  The  regulus  after  being 
allowed  to  cool  is  found  to  contain  grains  of  an  aluminium  alloy  in 
the  midst  of  a  metallic  powder. 

This  method  of  reduction  is  applicable  to  silica,  calcium  oxide, 
magnesium  oxide,  Sdo,  G.  H.  B. 

Halogen  Compounds  of  Gold.  By  G.  KRijss  and  F.  W. 
Schmidt  (Ber,,  20,  2634 — 2643). — Experiments  made  with  a  view  to 
prepare  aureus  chloride  and  bromide  by  the  action  of  chlorine  and 
bromine  respectively  on  gold,  gave  negative  results.  The  gold  is  con- 
verted into  auric  compounds  in  both  cases ;  it  is  difficult  to  complete 
the  reaction.  It  is  suggested  that  the  nambers  obtained  by  Thomson, 
pointing  to  the  formula  AU2CI4,  were  obtained  from  a  product  from 
which  the  adhering  chlorine  had  not  been  removed.  When  golrl  is 
warmed  in  bromine  vapour,  a  black  compound  is  formed  which  decom- 
poses into  its  constituents  when  heated  at  100',  even  when  kept  in 
bromine  vapour.  The  product  contains  a  large  amount  of  unattacked 
gold  together  with  auric  bromide.  The  compound  Au2Br4  is  not 
formed. 

The  authors  conclude  that  Thomsen's  auro-auric  chloride  and  bro- 
mide  (this  Journal,  1877,  ii,  485)  do  not  exist.  N.  H.  M. 

Gold  Sulphides.  By  L.  Hoffmann  and  G.  Kruss  (Ber,,  20, 
2704 — 2710). — Oberkampf  believed  that  he  obtained  an  auro-auric 
sulphide,  Au^St,  by  heating  a  solution  of  auric  chloride  with  hydrogen 
sulphide,  but  the  prodoct,  according  to  Levol  and  Fellenberg,  had  a 
composition  varying  between  that  of  XnSt  and  Au^Ss,  whilst  Schrotter 
and  Priwoznik  state  that  an  auro-auric  sulphide  of  constant  composi. 
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tion  caunot  be  obtained.  These  resalts  are  probably  to  be  attributed 
to  an  incomplete  removal,  by  mere  -washing  on  a  filter,  of  sulphnr  pre- 
cipitated simnltaneously,  since  the  authors  find  that  to  remove  free 
sulphur  from  the  precipitate  it  is  necessary  to  wash  the  sulphide  by 
decantation  with  absolute  alcohol,  anhydrous  ether,  and  carbon  bi- 
sulphide successively  (compare  Abstr.,  1887,  1019). 

When  a  neutral  solution  of  auric  chloride  is  treated  with  hydrogen 
sulphide  in  the  cold  until  all  colour  has  disappeared  from  the  solu- 
tion, and  the  precipitate,  after  repeated  washing  with  water,  is  washed 
by  decantation  as  above,  auro-auric  sulphide,  Au^St,  of  constant  com- 
position is  obtained,  and  the  reaction  is  represented  quantitatively  by 
LevoFs  equation,  SAuCla  +  9H8S  -f  4H2O  =  4Au,Sa  +  24HCI  -h 
H»S04.  Auro-auric  sulphide  is  a  black  powder  in  the  dry  state,  and 
when  moist  is  also  black  by  reflected  light,  but  in  the  finely-divided 
state  it  transmits  light  of  a  reddish-brown  colour.  On  porcelain,  it 
gives  a  black  streak.  When  heated  in  a  tube,  sulphur  begins  to  vola- 
tilise at  140%  as  sulphurous  anhydride,  and  is  completely  expelled  at 
250 — 270°  without  the  intermediate  formation  of  aureus  sulphide. 
With  the  exception  of  aqua  regia,  auro-auric  sulphide  is  insoluble  in  all 
acids.  Bromine  water  gradually  converts  it,  especially  on  warming, 
into  auric  bromide  and  sulphuric  acid.  Alkaline  monosulphides  dis- 
solve it  slowly  in  the  cold,  but  readily  on  heating,  yielding  brown 
solutions  wkieh  become  greenish-yellow  when  the  heating  is  con- 
tinued ;  alkaline  poly  sulphides  dissolve  it  in  the  eold,  and  the  solu- 
tions on  heating  become  brown  and  eventually  yellow ;  yellow 
sulphide  of  ammonium,  however,  dissolves  the  compound  less  readily 
than  the  sulphides  of  the  alkalis.  Concentrated  aqueous  potash  does 
not  attack  it  in  the  cold,  but  on  heating  converts  it  into  gold,  potas- 
sium gold  sulphide,  and  potassium  gold  oxide.  Potassium  cyanide 
dissolves  it  readily.  When  heated  in  a  current  of  oxygen,  the  sulphide 
ignites,  and  is  converted  into  gold  and  sulphurous  anhydride,  whilst 
hydrogen  sulphide  is  formed  when  the  heating  occurs  in  a  current  of 
hydrogen. 

By  fusing  gold  with  potassium  pen  tasulphide,  Berzelins  states  that  he 
obtained  a  sulphide  which  he  believed  to  have  the  composition  Au^Sa, 
although  no  analyses  were  made^  The  authors  have  endeavoured  to 
prepare  a  gold  sulphide  of  this  compoflition  in  four  ways : — (1)  By 
Berzeliufl'  method ;  (2)  by  Oberkampf's  and  by  Yorke's  method  (this 
Journal,  1848,  236),  which  consists  in  precipitating  a  saturated  solu- 
tion of  auro-auric  sulphide  in  sodium  bisulphide  with  an  acid ;  (3)  by 
precipitating  a  saturated  solution  of  auro-auric  sulphide  in  sodium 
monosulphide  with  hydrochloric  acid;  and  (4)  saturating  a  solution 
of  sodium  gold  oxide  with  hydrogen  iiulphide  and  heating  the  normal 
sodium  thioaurate  with  an  acid ;  the  precipitates  in  every  case  were 
washed  by  decantation  with  alcohol,  ether,  and  carbon  bisulphide. 
The  precipitated  sulphide  obtained  by  the  first  two  methods,  however, 
contained  more  sulphur  than  required  for  the  formula  Au2S3,  and  had 
not  a  constant  composition ;  whilst  that  prepared  by  the  last  two 
methods  had  a  composition  intermediate  between  that  of  AU2S3  and 
Au«Ss.  The  authors  therefore  conclude. that  auric  sulphide,  AU3S3, 
does  not  exist,  and  show  that  the  properties  of  the  so-called  com- 


Digiti 


ized  by  Google 


30  ABSTRACTS  OF  CHEMICAL  PAPERS. 

pound  are  those  of  a  mixttire  of  auro-anric  sulphide  and  snlphnr,  tlie 
latter  being  left  as  an  insoluble,  white  powder  on  digestion  -with 
potassium  cyanide.  W.  P.  W. 


Hineralogical  Chemistry. 


Cliftonite,  a  Cnbic  Form   of  Graphitic   Carbon.     Bj    Ii. 

Fletcher  (Min,  Mag.,  7,  121 — 130). — A  meteoritic  iron  found  on 
5th  January,  1884,  in  the  district  of  Youndegio,  Western  Australia, 
contains  a  remarkable  form  of  carbon  resembling  g^phite  but  crystal- 
lising in  the  cubic  form.  Four  fragments  of  the  meteorite  were 
found,  weighing  25f,  24,  17,  and  6  lbs.  respectively.  In  addition 
there  was  about  17  lbs.  of  what  appeared  to  be  an  outer  shell,  doubt* 
less  due  to  the  weathering  of  the  original  mass.  The  meteorit-e  is 
extremely  hard,  and  contains  numerous  inclusions  of  schreibersite. 
It  has  a  sp.  gr.  of  7'S6.  No  distinct  figures  were  obtained  on  etching^. 
Analysis  gave — 


Fe. 

Ni. 

Co. 

Ca. 

Mg- 

P. 

8. 

Iniol.  cubes. 

Totia. 

92-67 

6-46 

0-55 

trace 

0-42 

0-24 

nil 

0-04 

100-38 

The  insoluble  residue  consists  of  about  a  hundred  small  cubes  of  an 
opaque  greyish-black  mineral  with  metallic  lustre.  The  hardness  is 
2*5,  the  sp.  gr.  212,  and  the  streak  black  and  shining.  It  is  not 
attacked  by  acids,  and  but  slowly  by  fused  nitre.  It  burns  away  Tery 
slowly  in  air,  leaving  a  minute  residue.  Chemical  tests  show  that  the 
residue  resembles  graphite,  but  it  is  harder  and  occurs  in  definite 
cubic  crystals.  The  author  is  of  opinion  that  it  is  an  allotropic  modi- 
fication of  carbon  distinct  from  diamond  and  graphite,  and  names  it 
cUfionite  after  Professor  R.  B.  Clifton,  of  Oxford.  B.  H.  B. 

Natural  Gas  of  Pennsylvania.  By  K.  Soroe  (Jahrh.f,  Min.,  1887, 
ii,  Ref.,  318—320  ;  from  Stahl  und  Eisen,  7,  93— 108).— Since  1821, 
natural  gas  has  been  used  in  Pennsylvania  in  a  limited  and  irregular 
way  for  illuminating  and  heating  purposes.  Since  1883,  however,  it 
has  attained  an  extraordinarily  rapid  development  for  industrial  pur- 
poses.    At  the  present  time,  15  towns  are  supplied  with  natural  gas. 

The  chemical  composition  of  the  gas  varies  in  the  different  wella, 
and  even  in  the  same  well  after  a  short  lapse  of  time.  In  all  cases, 
marsh-gas  is  the  principal  constituent.  The  mean  volumetric  com- 
position of  the  gas  is  as  follows  : — 

CH4.       H.         O.  N.        C,He.    C,H4.     CO,.        00.         Total. 

67        22        0-8         3  5         1        06        0-6        100-0 


The  composition  is  said  to  vary  within  the  following  limits  : — 

CO-.  CO. 

0-3—2      trac< 
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CH«.  H.  N.  C,Fe.       CjHg.         CO-.  CO. 

60—80      5—20      1—12      1—8      0—2      0-3-2      trace 
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Experiments  made  bj  Ford  show  that  gas  from  the  same  well  may 
yarj  considerably.  In  the  gas-pipes  of  the  Edgar  Thomson  steel- 
works at  Pittsburgh,  on  different  days,  the  gas  contained  per  cent. : — 

Nitrogen.  Carlwmc  anhydride.  Oxygen. 

0  to  23  0  to  2  0*4  to  4> 

The  natural  gas  of  Pennsylvania  is  strikingly  similar  in  composi- 
tion to  the  illuminating  gas  obtained  from  Westphalian  gas-coal. 

B.  H.  B. 

Servian  Coal  By  S.  M.  Losanitsch  (Ber.,  20,  2716—2718).— 
Large  coal  seams  occur  in  Servia  in  strata  varying  in  age  from  that 
of  the  carboniferous  to  that  of  the  tertiary  formations,  and  in  the 
paper,  analyses  are  given  of  graphite,  of  33  specimens  of  coal,  and 
of  4  specimens  of  shale  yielding  paraffin,  obtained  from  different  locali- 
ties. Corrections  are  applied  for  the  amount  of  hygroscopic  water 
and  of  ash  in  the  estimation  of  the  percentage  of  volatile  matter  and 
coke  obtained  from  each  sample  of  coaJ.  The  table  (p.  32)  gives  the 
percentage  composition  of  the  samples  of  coal  from  each  formation 
yielding  the  great-est  and  least  number  of  calories  respectively. 

On  dry  distillation,  the  paraffin  shale  from  Subotinci  gave  the  fol- 
lowing results : — Tar,  34*00 ;  water,  8*00 ;  ash,  29*25  ;  carbon  (in  the 
ash),  17*28;  gas,  11*47.  A  poorer  specimen  gave  10  per  cent,  of  tar, 
and  the  shale  from  Mijonica,  from  Orasac,  and  from  Bovan,  gave 
7  to  18  per  cent.,  31*5  per  cent.,  and  30  per  cent,  of  tar  respectively. 

W.  P.  W. 

UUmaxmite  from  Lolling  and  from  Sarrabus.  By  C.  Klein 
and  P.  Jannasch  (Jahrh.  /.  Min.,  1887,  ii,  Mem.,  169-^173).— The 
ullmannite,  NiSbS,  discovered  at  Sarrabus  in  Sardinia  in  1883,  crys- 
tallises in  the  regular  system  in  hemihedral  crystals  with  parallel 
faces.  A  comparison  of  this  mineral  with  the  hemihedral  crystals 
with  inclined  faces,  having  the  same  empirical  constitution,  had 
previously  not  been  instituted.  The  authors  having  secured  some  of 
the  extremely  rare  material  from  Lolling,  have  now  been  enabled  to 
make  the  comparison. 

The  percentage  compositions  of  the  ullmannites  analysed  were  as 
follows : — 

S.  Sb.        As.  Ni.  Co.       Fe.      Insoluble.      Totfd.  Sp.  gr. 

L  14*69    55*71    1*38    2813    0*25    0*09       0*27       100*52  6625 

IL  14*64    55*73    0*75    28*17    trace  0*17       0*11         9957  6*733 
1.  Ullmannite  from  Lolling ;  II.  from  Sarrabus. 

It  is  thus  evident  that  the  two  specimens  have  the  same  chemical 
composition  and  specific  gravity.  Crystallographical  investigations, 
however,  prove  that  the  Lolling  crystals  are  hemihedral  with  inclined 
faces,  whilst  the  Sarrabus  crystals  are  hemihedral  with  parallel 
faces.  The  authors  are  unable  to  prove  that  these  difPerences  are 
only  apparent,  and  that  the  crystals  are  tetartohedral. 

B.  H.  B. 

Bismuthite  flrom  the  Transvaal.  By  H.  Louis  (Min,  Mag,,  7, 
139 — 14Uj. — Bismuthite  occurs  plentifully,  though  finely  disseminated, 
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in  the  anriferone  quartz  yeins  in  the  Lydenbnrg  district  of  the  Trans- 
vaal. It  is  amorphons,  pulverulent,  opaque,  and  of  a  yellow  ooloor. 
Its  hardness  is  about  3,  and  its  sp.  gr.  6'86.  Analysis  gave  the  fol- 
lofring  results : — 

Quarts.      BifO,.       CO,.       H,0.      I^ejO,.       Total. 
0-9        79-6        7-2        27        96        1000 

This  corresponds  with  the  formula  fiiaHsGOe.  A  similar  para- 
^enesis  of  bismuthite  with  auriferous  quartz  has  been  recorded  from 
South  Carolina.  B.  H.  B. 

Barytes  in  the  Carpathians.    By  F.  v.  Hauer  (Jahrh,  f.  Mm., 

1887,  ii,  Ref.,  284;  from  Verh.  d.  geol  Beichsamt.,  18,  387).— About  ^ 

three-quarters  of  a  mile  to  the  north-west  of  Losonez,  an  extensive  |-jp 

deposit  of  barytes  has  been  found  in  association  with  the  melaphyre  ^^ 

which  bursts  through  the  new  red  sandstone  at  that  locality.     The  ^ 

mineral  exhibits  a  coarsely  crystalline  texture,  and  has  a  sp.  gr.  of  '  ^ 

4'47.     Folly  developed  crystals  are  not  found.  B.  H.  B.  t    ^ 

Identity  of  Dreelite  and  Barytes.    By  A.  Lacboix  (Jahrb,  /.  ^, 

Jfi».,  1887,  ii,  Ref.,  266;  from  Bull  8oc.  Frano.  Min.,  8,  435—437).  My 

— The  mineral  termed  dreelite  by  Dnfrenoy  is  shown  by  the  angles  of  ^ 
the  cleavage  planes  and  by  the  optical  characters  to  be  identical  with 

barytes.     On  account  of  deficiency  of  material,  an  analysis  was  im-  ^    « 
possible.      Probably,  however,  the  percentage  of  calcium  sulphate 

given  by  Dufr^noy  was  due  to  impurities.  B.  H.  B,  '■^, 

Titanite.  By  K.  Busz  (Jahrh.  f,  Min,,  5,  Beilage,  830—380),— 
This  elaborate  monograph  is  divided  into  two  parts,  one  giving  the 
results  of  a  chemical  and  optical  examination  of  a  large  number  of 
specimens  of  titanite,  the  other  giving  the  results  of  the  crystallo- 
graphical  examination.  The  research  was  undertaken  primarily  to 
determine  whether  there  is  any  relation  between  the  chemical  com- 
position of  titanite  and  its  optical  constants.  The  specimens  ex- 
amined were  from  the  following  10  localities : — Schwarzen stein  in 
the  Zillerthal,  Eisbmckalp,  Val  Maggia,  St.  Gothard,  Wildkreuzjoch 
in  Tyrol,  Laacher  See,  Arendal  in  Norway,  Renfrew  and  Grenville  in 
Canada,  and  Monroe  in  Michigan.  As  a  rule,  the  author  finds  that 
in  titanites  containing  iron,  the  angle  of  the  optic  axes  is  larger  than 
that  of  titanites  containing  no  iron.  Exceptions  to  this  rale  are,  the 
titanite  from  Monroe,  which  with  a  very  high  percentage  of  iron  has 
a  comparatively  small  axial  angle,  and  the  titanite  from  the  Zillerthal, 
which  with  1'07  per  cent,  of  ferric  oxide  has  the  smallest  axial  angle 
of  all  the  titanites  examined.  It  is,  however,  evident  that  the  mag- 
nitude of  the  axial  angle  of  titanites  rich  in  iron  is  not  in  proportion 
to  the  percentage  of  iron. 

In  his  crystallographic  investigation,  the  author  observed  75  planes 
occurring  on  titanite  crystals.  Of  this  number,  22  have  not  hitherto 
been  observed.  B.  H.  B. 
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PalsBoplcrite  of  Amelose  and  fhe  ProdnctB  of  its  Altera- 
tion. By  R.  Brauns  (Jahrh.f.  Min.,  5,  Beilage,  275— 329).— Since 
1831,  when  Breithanpt  first  showed  that  the  well-known  cryste.l8  foand 
at  Snaram,  Norway,  were  psendomorphs  of  serpentine  after  oliv^ine, 
the  alteration  of  olivine  and  the  new  minerals  formed  thereby  have 
frequently  been  the  objects  of  careful  investigation.  In  no  place, 
however,  is  the  immediate  connection  of  olivine  with  the  products  of 
its  alteration  so  apparent  as  at  Amelose,  near  Biendenkopf ,  in  Hesse, 
where  within  an  area  of  a  hundred  square  yards  is  found  not  only 
the  olivine  rock  in  place,  but  also  all  the  recent  minerals  formed  from 
it.  The  latter  include  serpentine,  chrysotile,  metazite,  picrolite,  a 
new  magnesium  iron  silicate,  calcite,  and  quartzite  interesting  on 
account  of  the  occurrence  of  the  extremely  rare  planes  f ftf,  fHrf . 
The  matrix  of  these  minerals  differs  from  that  of  most  serpentines  in 
that  it  is  of  Devonian  age,  aud  not  interstratified  in  crystalline 
schists.     It  is,  in  fact,  an  olivine- diabase  (palsBopicrite). 

The  new  mineral  is  named  by  the  author  wehskyite^  after  the  late 
Professor  Websky  of  Berlin.  It  is  amorphous,  and  has  a  pitch-black 
colour  with  a  brownish- green  streak.  In  thin  fragments,  the  colonr 
is  bright  green.  The  hardness  is  8,  and  the  sp.  gr.  only  1*771.  Its 
constituents  are  qualitatively  the  same  as  those  of  serpentine.  Its 
quantitative  composition,  however,  is  different,  since  it  contains  31  per 
cent,  of  water,  21  per  cent,  of  which  is  lost  at  100**.  Analysis  shows 
that  the  mineral  nas  the  formula  H^BiSiaOit  -I-  6H3O,  in  which  R 
represents  Mg  and  Fe.  The  new  mineral  is  probably  of  more  fre- 
quent occurrence  than  might  be  imagined ;  the  author  having  dis- 
covered it  on  specimens  of  diopside  and  of  serpentine  in  the  Berlin 
and  Marbui^  museums.  B.  H.  B. 

A  Variety  of  Oranulite^  the  Matrix  of  two  New  Minerals. 

By  H.  Sauee  {Jahrb.  /.  Min.,  1887,  ii,  Ref .,  295  ;  from  Zeit.  deuUeh, 
geol,  Qes.y  38,  704 — 706). — In  a  new  quarry  by  the  railway  station 
of  Waldheim  in  Saxony,  the  following  two  new  minerals  were  fonnd 
in  the  g^nulite  : — PrisTruUine^  crystallising  in  rhombic  prisms  with- 
out terminal  planes,  grouped  radially.  It  resembles  andalusite  or 
sillimanite.  Its  composition  is  given  under  I.  It  easily  alters  to  a 
finely  fibrous  substance,  termed  cryptoHle  (Analysis  II)  : — 


SiO» 

A1,0^ 

FeO. 

MgO. 

VaiO. 

K,0. 

H,0.       Total. 

I,  80-89 

43-06 

6-28 

1608 

2-04 

0-79 

1-36      99-60 

n.  48-43 

41-63 

— 

213 

— 



7-70      99-89 
B.  H.  B 

Bocks  firom  the  Congo.  By  G.  Elbuekt  (Jahrhf.  Afin,,  1887, 
ii,  Ref.,  300—301 ;  from  Tschermak  Min,  Mitth.,  8,  1—27).— The 
author  gives  analyses  of  two  specimens  of  laterite  fh>m  the  Congo. 
They  are  composed  of  a  conglomei*ate  of  quartz  grains  cemented  by 
a  brown  to  yellowish-red  material.  The  red  rock  (I)  is  more  porous 
than  the  brown  (II),  and  seems  to  be  a  product  of  the  decomposition 
of  the  latter.  These  laterites  are  said  to  be  a  detritus  of  the  crystal- 
line schists  in  the  interior  of  the  continent.  For  the  analyses,  the 
material  was  freed  from  the  coarsest  quartz  grains. 
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SiOj.      PA- 

I.  52-91     0-51 

II.  6308    1-22 


80,. 
0-29 
0-27 


a. 
0-08 
013 


36-26 
27-65 


FeO. 
0-29 
0-52 


Na,0. 

I.  0-08 

11.  019 


KjO. 

0-04 
0-06 


HjO. 
6-16 
471 


413 
2-30 

Total. 
101-01 
10111 


CaO.  MgO. 
0-19  007 
0-57      0-41 


B.  H.  B. 


The  Water  Supply  of  Oderao.  By  M.  Spica  and  G.  Halaqian 
{QaazeUa^  17,317 — 323).— The  water  supply  of  the  municipality  of 
Oderzo  is  taken  from  three  mountain  springs,  Monticano,  Lia,  and 
Navisego,  which  pass  through  a  clay  soil.  The  analyses  tabulated 
below  show  that  these  waters  are  of  the  highest  order  of  purity.  The 
colour  viewed  through  a  tube  was  a  pale-yellow.  With  an  alcoholic 
Bolution  of  tannin  (Hager's  test),  they  remained  perfectly  clear  for 
several  days.  With  phenolphthalein,  they  showed  no  reaction,  but 
with  litmus  they  appeai^ed  slightly  alkaline. 

Eesults  of  Arudyses  expressed  in  grams  per  litre. 


Monticano. 


Lia. 


Nariflego. 


Total  residue 

Chlorine 

Solphuiic  anhydride 

Silica   

Ferric  oxide  and  alumina 

lime 

Magnesia 

If  itrie  acid 

Organic  matter 

Oxygen  required  for  organic  matter . 

Total  carbonic  acid 

Free  carbonic  acid 

Total  haxdnessl  French  r 

Permanent  „   j   scale   \ 


0-31 
0-00797 
0- 02782 
0-001 
0-0015 
0  08888 
0  06036 

0  02136 
0- 00108 
0-2064 
0-1004 

24°  0 

12°  0 


0-287 
0-00206 
0-04703 
0  00425 
0-00125 
0  09168 
0  03081 
yeiy  slight 
0  01583 
0-0008 
0-168 
0-0841 

28^  6 

12°-4 


0-289 

0  00197 

0-04446 

0-0028 

0  003 

0-09632 

0-03099 


tra 


ces 


0-01939 
0-00098 
0-175 
0-0858 

27**  0 

13°0 


V.  H.  V. 


Organic    Chemistry. 


Arrangement  in  Space  of  the  Atoms  in  the  Molecules  of 
Carbon-oompoands.  By  J.  Wislicbnus  (Ohem.  Gentr.,  1887,  1005 
— 1009). — ^Van't  Hoff  and  Le  Bel  were  the  first  to  explain  the  optical 
difference  of  certain  carbon-componnds  by  a  difference  in  the  relative 
arrangement  of  the  atoms  in  space  within  the  molecnle ;  since  their 
work,  however,  no  serions  attempt  has  been  made  to  apply  their 
theory  to  explain  the  isomerism  of  certain  componnds,  whose  com- 
position, according  to  present  views,  is  identical. 
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Snch  peculiar  cases  as  those  established  by  the  researches  of  Fittig 
on  the  isomerism  of  maleic  and  fumaric  acids,  however,  and  the  dis- 
covery of  a  third  and  fourth  monobromocinnamic  acid,  have  been 
classified  under  the  generic  term  of  alloisomerism.  Chemists  hitherto 
seem  to  have  contented  themselves  with  a  name. 

Adopting  the  hypothesis  of  van't  Hoff  and  Le  Bel  that  the  atoms 
occupy  the  solid  angles  of  a  tetrahedron,  being  arranged  around  a 
central  carbon-atom  it  is  evident  that  two  carbon-atoms,  associated 
together  in  the  pai-affinoid  form  of  combination,  would  revolve  around 
one  common  axis,  passing  through  the  point  of  union  of  the  atoms 
and  the  direction  of  attraction  of  two  associated  atoms,  such  as  those 
of  hydrogen.  When  two  carbon-atoms  are  combined  together,  as  in 
the  defines,  they  can  only  revolve  round  an  axis  which  is  the  straight 
line  connecting  the  two  common  carbon-atoms. 

Supposing  all  four  of  the  affinities  of  the  saturating  atoms  are 
unequal,  then  six  isomerides  are  possible,  in  the  case  of  two  pairs 
three  isomerides,  and  three  also  if  two  affinities  are  equal  and  two 
unequal.  For  maleic  acid,  van't  Ho£E  has  proposed  the  formula 
CHCOOH 

I  ,  so  that  for  fumaric  acid  the  formula  will  be 

HCOOH 

COO-HCH 

CHCOOH 


J 


In  order  to  explain  the  conversion  of  maleic  into  famaric  acid  through 
the  intervention  of  halogen-derivatives  of  succinic  acid,  it  is  sap- 
posed  that  the  atoms  combined  with  neighbouring  carbon-atoms 
mutually  react  on  one  another  according  to  their  chemical  affinity. 
Hence,  it  follows  that  two  carbon- atoms  combined  together  by  one 
affinity,  and  being  in  a  position  by  revolution  around  their  axis  to  give 
way  to  this  attraction,  will  so  arrange  themselves  that  the  associated 
radicles  interchange  positions  in  the  system.  Such  a  relative  arrange- 
ment will  be  stable  in  the  cold,  bat  at  a  higher  temperature,  as  the 
interoscillation  of  the  elements  will  be  more  frequent,  there  is  a 
loosening  of  the  affinities,  and  a  different  oonfigaration  ensues.  When 
au  unsaturated  compoand  passes  into  one  that  is  saturated,  it  is  in- 
different  to  which  of  the  two  carbon-atoms  each  particnlar  radicle 
attaches  itself ;  the  compounds  formed  are  identical.  But  if  an  atom  is 
combined  with  two  different  radicles,  then  by  addition  an  asymmetri- 
cal carbon-atom  results  according  as  the  added  atoms  attach  them- 
selves to  one  or  other  position  of  affinity.  This  explains  the  forma- 
tion of  optically  inactive  compounds  under  these  conditions,  since 
both  modifications  are  produced  in  equal  quantities. 

As  regards  the  nomenclature  of  these  different  geometrically 
isomeric  configurations,  it  is  proposed  to  call  the  arrangement 
aCb  aCb 

l|    the  centrally  or  axially  symmetrical,  and  the  arrangement    || 
hCa  aCb 

the  plane  symmetrical. 

The  following  examples  are  given  in  illustration  of  the  above 


Digiti 


ized  by  Google 


OROANIO  OHBMISTRT.  37 

yiewB : — Tolane  dichloride  exists  in  two  modifications ;  aooording  to 
the  author's  hypothesis,  the  modification  of  higher  melting  point, 
obtained  by  the  direct  chlorination  of  tolane,  is  the  plane  symmetrical 
Ph-COl  PhCCl 

II      ,  whilst  the  other  is  the  azially  symmetrical         ||      .     As 
PhC-Cl  Cl-CPh 

famaric  acid  is  principally  formed  by  heating  malic  acid,  in  which, 
doubtless,  the  carbozyl-g^np  has  more  inclination  towards  the 
hydrogen-atom  than  to  the  hydrozyl-   or  other  carboxyl-group,   its 

COOHCHOH 
constitution  may  be  represented  by  a  configuration  |  , 

HH^C-COOH 
from  which  by  the  abstraction  of  a  molecule  of  water  the  formula 
COOHCH 

II  results.    The  conyersion  of  ethyl  maleate  into  ethyl 

HC-COOH 
fumarate  by  iodine  is  explained  by  the  intermediate  formation  of 
diiodosuccinnic  acid,  an  interchange  of  position  of  the  iodine-  and 
hydrogen-atoms ;  the  remoyal  of  a  molecule  of  hydrogen  iodide  giyes 
ethyl  iodof umarate,  which  in  its  turn  is  reduced  by  the  hydrogen  iodide 
to  ethyl  fumarate. 

The  reverse  process  of  conyersion  of  fumario  into  maleic  acid 
through  the  interyention  of  dibromosuccinic  acid  can  be  explained  in 
like  manner.  The  isomerism  of  crotonic  and  isocrotonic  acid  is  also 
of  a  similar  order,  the  constitution  of  the  one  being  expressible  by  a 

HCMe  MeCH 

formula      ||  ,  of  the  other  as         ||  Ginnamio  acid 

H-C-COOH  HU-COOH 

should  also  exist  in  two  geometrically  isomeric  forms,  of  which,  as 
yet,  only  one  has  been  obtained. 

/3-Goumaric  acid  has  the  plane  symmetrical  arrangement 

HC-CeHiOH 

II 
HO-COOH 

as  it  is  easily  conyerted  into  its  lactone,  coumarin  ;  in  its  isomeride,  the 
atoms  are  arranged  in  the  axially  symmetrical  configuration ;  this,  by 
fuming  hydrobromic  acid,  is  coaverted  into  coumarin,  by  temporary 
addition  of  a  molecule  of  the  acid,  and  by  an  inclination  towards 
formation  of  the  lactone. 

By  this  theory,  the  remoyal  of  the  elements  of  a  halogen  acid  and 
simultaneously  of  carbonic  anhydride  from  the  sodium  salt  of  a 
/3-halogen  substituted  acid  is  explained,  as  also  the  formation  of 
anhydrides  and  lactones  when  two  carboxyl-  or  a  hydroxyl-  and 
carboxyUgroup  are  in  the  7-position. 

The  author  is  engaged  on  experimental  eyidenbe  in  favour  of  this 
theory.  V.  H.  V. 

Nitrosates,  NitrositeSy  and  their  Deriyatiyes.  By  0.  Wallach 
(Annaleriy  241,  288 — ^315).— The  crystalline  compound  which  Guthrie 


Digiti 


ized  by  Google 


SS  ABSTRACTS  OF  0H£M10AJL.  FAF£RS. 

(Anndten^  116,  248 ;  110,  84)  obtained  by  the  direct  union  of  amylene 
with  nitrogen  peroxide,  is  most  conveniently  prepared  by  pasfling  the 
nitrons  fumes  evolved  by  the  action  of  strong  nitric  acid  on  arsenious 
oxide  into  a  well-cooled  mixture  of  amylene  (1  vol.)  and  glacial  acetic 
acid  (2  vols.).  The  operation  is  interrupted  when  the  colour  of  the 
liquid  changes  from  blue  to  green.  The  crystals  are  washed  with 
acetic  acid,  afterwards  with  water.  As  commercial  amylene  is  a 
mixture,  the  product  is  not  homogeneous.  On  recrystallisation  from 
chloroform  or  benzene,  two  substances  having  the  composition 
GftHioNaOf  are  deposited,  namely,  cubes  melting  at  96 — 97° ,  and  needles 
melting  at  89°.  This  compound  is  not  a  dinitrite  but  a  nitroso-nitrate 
or  nitrosate.  On  boiling  with  alcohol  and  aniline,  it  yields  aniline 
nitrate  and  amylenenitrolaniline,  NHPh'CtH^  I  NOH.  The  base 
melts  at  140 — 141^.  It  dissolves  freely  in  ether,  chloroform,  warm 
alcohol,  and  in  dilute  acids,  and  crystallises  well.  The  hydrochloride^ 
GiiHi(NaO,nGl,  is  deposited  from  a  hot  aqueous  solution  in  anhydrous 
crystals.  It  is  best  prepared  by  passing  hydrogen  chloride  into  an 
ethereal  solution  of  the  base,  when  the  hydrochloride  is  precipi- 
tated in  the  form  of  a  crystalline  powder.  The  ni^ro«o-com pound, 
NO'NPh'G^Ho  I  NOH,  is  deposited  as  a  crystalline  powder  when  a 
solution  of  sodium  nitrite  is  poured  into  an  acid  solution  of  the  base. 
It  melts  at  1 27 — 128°,  and  is  soluble  in  alcohol  and  in  alkalis.  The 
nitroso-compound  is  reprecipitated  on  adding  an  acid  to  the  alkaline 
solution.  The  hydrochloride  is  decomposed  by  boiling  with  water, 
or  better  with  hydrochloric  acid,  yielding  hydroxy  lamine  and  a  ketone 
base,  NHPh'GftHs !  0.  The  new  base  melts  at  61°,  and  is  soluble  in 
alcohol,  ether,  and  in  hot  water. 

AmylenenitroJjf>ar(Uoluid$nef  GizHigNsO,  and  its  hydrochloride  and 
nitrate  form  well-developed  crystals.  The  base  melts  at  111 — 112"*, 
and  the  nitroso-derivative  at  147 — 148^.  The  hydrochloride  is  decom- 
posed on  boiling  it  with  hydrochloric  acid,  yielding  hydroxylamiue 
and  the  base  GuHuN,0  melting  at  98°. 

Amylenenitrolorthotoluidifie  melts  at  115^.  The  nitroso-derivative 
melts  with  decomposition  at  149 — 150°.  The  hydrochloride  is  more 
sol  able  in  water  than  the  corresponding  para-salt. 

Amylenenitrolorthoanisidine  melts  at  138 — 139°.  The  hydrochloride 
is  deposited  from  its  aqueous  solution  in  prisms.  Amylene  nitrosate 
and  piperidine  act  on  each  other  very  energetically,  forming  a  crystal- 
line base,  GioHjoNaO.  It  melts  at  95 — 96  ,  and  is  insoluble  in  water 
and  in  alkalis.  The  salts  dissolve  freely  in  water.  The  hydro- 
chloride is  an  oily  liquid,  but  the  platinochloride  (GioHtoN20)8,HaPtCl», 
forms  beautiful  prisms.  Amylenenitroldiethylamine  crystallisea  in 
plates  and  melts  at  71 — 72'.  Amylenenitrolallyi amine  is  soluble  in 
water.  The  hydrochloride,  G8Hi6N30,HGl,  is  crystalline.  This  base  is 
isomeric  with  nitrosoconiine. 

Amylene  nitrosate  acts  on  sodium  ethoxide,  forming  a  crystalline 
compound  which  melts  at  100°,  and  also  on  ethyl  acetoacetate,  yielding 
a  crystalline  compound  of  the  composition 

C5H,oNO-CH(COMe)-GOOBt. 

Outhrie  (2oe.  ciL')  observed  that  amyl  nitrosate  acts  on  potassium 
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cyanide,  but  the  author  finds  fchat  a  crystalline  compound  and  potas- 
siam  nitrate,  not  a  liquid  and  a  nitrite^  are  formed  in  the  reaction. 

A  bine  crystalline  compound  is  formed  by  passing  nitrous  fumes 
into  bromamylene  dissolved  in  acetic  acid,  and  pouring  the  crude 
product  into  water.  This  compound  acts  on  piperidine  at  the  ordinary 
temperature,  yielding  a  colourless,  crystalline  substance  which  exhibits 
neiUier  acid  nor  basic  properties.  It  is  soluble  in  alcohol,  is  rich  in 
bromine,  and  has  an  odour  resembling  that  of  camphor. 

W.  C.  W. 

Synthetical  Experiments  in  the  Sugar-group.  By  E.  Fischeb 
and  J.  Tapel  (Ber.,  20,  2566— 2575).— It  was  previously  shown 
(Abstr.,  1887,  651)  that  acraldehyde  bromide  is  converted  by  baryta 
into  what  is  probably  a  glucose.  With  phenylhydrazine,  the  product 
of  the  reaction  yields  «-  and  /9-phenlylacrosazones,  melting  at  205^ 
and  148°  respectively. 

When  isoglucoeamine  oxalate  (Fischer,  Abstr.,  1886,  934)  is  dis- 
solved in  ice- water  (10  parts)  and  treated  with  sodium  nitrite,  an 
evolution  of  nitrogen  takes  place ;  after  three  hours,  the  temperature 
is  allowed  to  rise  to  20°.  The  product  is  exactly  nentralised  with 
aqueous  soda,  evaporated  in  a  vacuum,  and  the  residue  extracted  with 
absolute  alcohol.  On  evaporating  the  solution,  levulose  is  obtained  as 
a  yellowish  syrup ;  the  spec,  rotatory  power  at  80° =25°.  It  prodaces 
strong  fermentation  with  yeast  in  10  minutes,  gives  a  precipitate 
of  pbenylglucosazone  with  phenylhydrazine,  and  yields  Kiliani^s  levu- 
lose hydrocyanide  when  treated  with  hydrocyanic  acid.  The  consti- 
tution of  isogluoosamine  is  probably  NH8-CH,-CO-[CH(OH)]3'CH2-OH. 
Ledderhose's  isomeric  glucosamine  has  possibly  the  constitution 
CHO-CH(NH2)-[CH(OH)],-CH2-OH. 

o-Phenylacrosazone  is  obtained  in  the  following  manner :  A  solu- 
tion of  75  grams  of  pure,  crystallised  barium  hydroxide  in  1*25  litre 
of  water  is  cooled  with  ice- water ;  50  grams  of  freshly-distilled 
acraldehyde  bromide  is  then  added  by  drops,  the  baryta  solution 
being  kept  violently  shaken.  Eight  preparations  are  united,  made 
slightly  acid  with  sulphuric  acid,  and  treated  with  a  strong  solution 
of  sodium  sulphate  until  the  barium  is  completely  precipitated.  After 
12  hours,  it  is  filtered,  neutralised  with  aqueous  soda,  and  evapo- 
rated in  a  vacuum  to  1^  litre.  When  cold,  a  solution  of  phenyl- 
hydrazine  hydrochloride  (50  grams)  and  sodium  acetate  (50  grams) 
in  100  c.c.  of  water  is  added,  and  the  whole  left  for  12  hours ;  it 
is  then  filtered  and  warmed  on  a  water- bath  with  150  grams  more  of 
phenylhydrazine  hydrochloride  and  150  grams  of  sodium  acetate.  In 
the  course  of  four  hours,  a  half  crystalline  and  half  resinous  preci. 
pitate  separates;  this  is  washed  with  water  and  extracted  with 
ether,  when  the  greater  part  of  the  resin  and  the  /3-phenylacrosazone 
dissolves,  leaving  the  ^-phenylacrosazone.  After  filtration,  the  «-com- 
pound  is  repeatedly  extracted  with  boiling  alcohol,  and  treated  with 
hot  water,  after  which  it  is  almost  pure.  The  yield  from  400  gi*ams  of 
bromide  is  18  grams.  It  melts  at  205°  (unoorr.),  and  is  very  sparingly 
soluble.  On  adding  water  to  the  hot  alcoholic  solution,  it  separates 
in  long,  slender  needles. 

wAorosaminej  CeHuNOs,  is  prepared  similarly  to  isoglucosamino 


Digiti 


ized  by  Google 


40  ABSTKAOTS  OF  CHEMICAL  PAPERS. 

(loc,  ciL)  by  redncing  the  acrosazone  with  zinc-dnst  and  acetic  acid, 
and  is  purified  by  means  of  the  oxalate.  It  shows  all  the  reactions  of 
the  glucosamines.  When  the  oxalate  is  dissolved  in  ice-water  and 
treated  with  sodium  nitrite,  a-acrose^  CaHuOe,  is  formed;  this  is 
obtained  as  a  light-brown  syrup,  having  a  sweet  taste.  It  reduces 
Pehling's  solution. 

P'PhenyloGrosazone,  CmHmNiOa,  is  obtained  by  evaporating  its 
ethereal  extract  (obtained  in  the  purification  of  the  a-compound),  dis- 
solving in  alcohol,  and  precipitating  with  water.  The  dried  product 
is  exhausted  with  cold  benzene  several  times.  The  yellow  crystalline 
]*esidue  is  boiled  with  acetone  (2  parts),  filtered,  and  precipitated 
with  ether  and  light  petroleum.  It  crystallises  in  slender,  yellow 
needles  melting  at  148  ,  dissolves  in  alcohol  and  acetone  much  more 
readily  than  the  a-compound,  but  is  almost  insoluble  in  ether  when 
pure.     The  yield  is  small. 

The  resemblance  of  «-phenylacro8azone  to  phenylglucosazone  makes 
it  probable  thata-acrose  has  the  constitution  expressed  by  the  formula 
0H-CHa-[CH(0H)]4-CH0 ;  the  constitution  of  )3-acrose  would  then 
be  OH-CH,CH(OH)-CH(OH)-C(OH)(CH,-OH>CHO  or 

OH-CH,-CH(OH)-CH(OH)CO'CH(OH)CH,-OH. 

The  lower  melting  point  and  more  ready  solubility  of  the  )3-08azone 
point  to  its  being  a  derivative  of  a  sugar  with  an  abnormal  carbon-chain. 

Isodulcitolphenylhydrazine,  CaHitOilNsHPh,  crystallises  from  alcohol 
in  colourless  plates  melting  at  159^.  It  is  insoluble  in  ether,  readily 
soluble  in  water  and  in  alcohol.  The  aqueous  solution  is  dextro- 
rotatory. 

Lactosephenylhydrazine^  CisHtsOioNa,  is  prepared  by  adding  phenyl- 
hydrazine  (1  part)  to  a  solution  of  milk-sngar  (2  parte),  in  hot  water 
(2  parts).  After  two  days,  twice  the  volume  of  absolute  alcohol  is 
added,  and  the  whole  treated  with  much  ether.  The  syrupy  preci- 
pitate after  being  repeatedly  dissolved  in  alcohol  and  precipitated  with 
ether,  is  obtained  as  a  solid  mass.  It  is  filtered,  quickly  washed 
with  ether,  and  dried  in  a  vacuum  over  sulphuric  acid.  It  dissolves 
readily  in  water  and  in  alcohol,  and  is  insoluble  in  ether.  It  is 
Iffivorotatory.  N.  H.  M. 

IsonitroBOgalaotose.  By  P.  Risghbibth  (Ber.,  20,  2673—2674). 
— When  galactose  (1  gram)  and  hydroxylamine  hydrochloride 
(0*4  gram)  are  dissolved  in  a  small  quantity  of  water,  treated  with 
sodium  carbonate  (0*65  gram),  and  allowed  to  remain  for  24  hours, 
itonilrosogalactose,  GeHuOe  I NOH,  is  obtained  as  a  colourless,  crys- 
talline substance  which  melts  at  175 — 176^  and  is  readily  soluble  in 
hot  water,  soluble  in  hot  dilate  alcohol,  and  practically  insoluble  in 
ether  and  absolute  alcohol.  Under  similar  conditions,  no  separation 
could  be  obtained  from  dextrose,  levulose,  or  arabinose. 

W.  P.  W. 

The  Carbohydrate  Character  of  Formose.  By  C.  Wbhmbr 
(Ber^f  20,  2614 — 2618). — Plants  which  readily  produce  starch  from 
dextrose,  cane-sugar,  mannitol,  and  glycerol,  do  not  produce  starch 
in  any  determinable  amount  from  formose. 
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WHen  28  grains  of  formose  syrup  is  boiled  wifch  100  c.c.  of  water 
and  5  gi-ams  of  hydrochloric  acid  (sp.  gr.  1*2)  for  11  hoars,  a  sepa- 
ration of  hnmic  substance  (3*5  grams)  takes  place.  The  filtrate  shows 
the  iodoform  reaction  distinctly  and  redaces  Fehling's  solution.  No 
leynlinic  acid  is  formed.  13  per  cent,  phosphoric  acid  produced  the 
same  decomposition,  also  without  formation  of  levulinic  acid. 

The  author  concludes  that  formose  is  not  a  carbohydrate. 

N.  H.  M. 

Baccharification  in  Vegetable  Tissues.  By  Bondonnrau  and 
FoBET  {Gompt  rend.^  105,  617—618). — The  amylaceous  plant  is 
heated  at  90—100°  with  acid  of  1  to  2  per  cent.,  and  the  starch  is 
{gradually  and  completely  converted  into  dextrin,  glucose,  saccharose, 
Ac.,  and  the  soluble  products  thus  formed  diffuse  through  the  cell- 
walls  into  the  surrounding  liquid.  When  the  proportion  of  sugar  in 
the  liquid  ceases  to  increase,  the  process  is  finished.  This  method  is 
readily  applied  on  a  lai^  scale.  The  exhausted  pulp  is  free  from 
starch,  but  constitutes  a  valuable  nitrogenous  food- stuff  for  cattle. 
The  palp  from  maize  has  the  composition, — Water,  79'15 ;  ash,  1*22 ; 
nitrogenous  matter,  8'38.  (containing  nitrogen,  1*31)  ;  oil,  5*48  ;  cellu- 
lose and  loss,  6*77  =  100.  It  will  be  observed  that  water  has  been 
substituted  for  the  starch.  G.  H.  B. 

Amines  of  the  Paraffin  and  Benzene  Series.  By  Malbot 
(^OompL  rend.^  105,  574 — 676). — In  the  reactions  described,  unless 
otherwise  stated,  the  substances  were  mixed  in  equal  molecular  pro- 
portions. 

Etbylamine  and  aqueous  ammonia  at  100°  yield  triethylamine,  but 
at  160*"  tetrethylammonium  chloride  is  obtained  in  considerable 
quantity.  Propyl  iodide  under  the  same  conditions  yields  tripropyl- 
amine  at  100°,  and  tetrapropylammonium  iodide  at  150°.  Although 
pnre  tripropylamine  combines  but  slowly  with  propyl  iodide  in  the 
cold,  combination  becomes  complete  at  160^.  Tripropylamine  has  no 
action  on  propyl  chloride  in  the  cold,  and  the  reaction  takes  place 
slowly  at  150^,  but  becomes  very  rapid  at  190°,  the  products  being 
tripropylamine  and  dipropylamine  hydrochlorides  and  propylene. 
Butyl  iodide  and  aqueous  ammonia  at  160°  yield  only  tri  butyl  amine, 
and  the  action  of  tributylamine  on  butyl  iodide  is  strictly  analogous 
to  that  which  takes  place  with  the  corresponding  propyl -derivatives. 
Tributylamine  acts  slowly  on  butyl  chloride  at  80**,  but  at  170*  pure 
dibutylamine  hydrt)chloride  and  butyl ene  are  obtained.  Dibutyl- 
amine  and  butyl  iodide  in  the  cold  yield  dibutylamine  hydriodide 
and  free  tributylamine;  at  a  higher  temperature,  the  reaction  is 
analogous  to  that  obtained  with  the  chloride. 

Isoamyl  iodide  and  aqueous  ammonia  at  160°  yield  tetramyl- 
ammonium  iodide.  Triamylamine  acts  slowly  on  amyl  iodide  in  the 
cold,  but  at  150°  triamylamine  hydriodide  and  amylene  are  formed. 
At  200°,  the  reaction  is  very  rapid,  and  the  prodncts  are  diamylamine 
hydriodide  and  amylene.  With  amyl  chloride,  a  salt  of  triamylamine 
is  formed  at  1 70°,  and  undergoes  no  further  alteration  even  at  210°. 
Diamylamine  and  amyl  iodide  yield  diamylamine  hydriodide,  free 
triamylamine,  and  tetramylammonium  iodide. 
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Capryl  chloride  with  aqneons  ammonia  in  equal  molecular  propor- 
tions at  170°  yields  monocaprjlamine  together  with  a  small  quantity 
of  the  diamine  and  caprylene.  With  twice  the  proportion  of  ammonia, 
the  diamine  is  the  chief  product,  and  no  caprylene  is  formed.  Gaprjl 
iodide  with  an  equivalent  quantity  of  ammonia  at  160°  yields  only 
moDOcaprylamine,  either  free  or  together  with  caprylene,  the  latter 
occupying  at  120°  a  volume  equal  to  half  the  volume  of  capryl  iodide 
used. 

Benzyl  and  metatolyl  chlorides  yield  the  tertiary  amines  almost 
exclusively,  whilst  cinnamyi  chloride  yields  the  secondary  amine.  The 
bases  are  obtained  in  the  form  of  salts  by  the  action  of  the  correspond- 
ing alcoholic  chlorides.  The  formation  of  a  bivalent  hydrocarbon  is 
especially  marked  with  styrolylamines,  cinnamene  being  obtained  in 
large  quantity.  It  is  identical  with  the  synthetical  cinnamene  of 
Berthelot,  and  part  of  it  is  obtained  in  the  form  of  metacinnamene. 

Whether  the  products  of  these  reactions  are  in  the  free  state  or  in 
the  form  of  salts  is  determined  by  the  conditions  of  equilibrium 
between  the  rival  attractions  of  the  ammonia  and  the  amines  for  the 
ethereal  salt  which  is  present,  and  the  acid  contained  in  this  salt^ 
The  increasing  complexity  of  the  amines  is  the  result  of  a  series  of 
snccessive  transformations,  a  bivalent  hydrocarbon  being  produced 
simultaneously.  This  last  fact  is  in  favour  of  the  ethylene  theory  of 
the  constitution  of  amines.  C.  H.  B. 

Allyl-diguanidine  and  its  Derivatiyes.  By  A.  Smolka  {Monatsh., 
8,  379 — 390). — Allyldiguanidine  copper  sulphate^  (C6H,oN6)aCu,HaS04, 
is  obtained  by  dissolving  dicyandiamide  in  aqueous  copper  sulphate 
and  adding  allylamine ;  the  mixture  is  then  heated  for  some  honrs 
at  100°.  This  salt  is  more  soluble  in  alkaline  solutions  than  in  pure 
water;  it  separates  from  boiling  solutions  in  carmine-red,  anhy- 
drous crystals,  from  cold  solutions  in  pale  rose-coloured,  microscopic 
needles  with  1  mol.  H3O.  The  other  salts  were  made  from  the  fore- 
going by  double  decomposition.  The  chloride^  (C6HioN5),Cu,2HCl  -♦• 
2H,0,  yields  groups  of  rose-red  crystals  easily  soluble  in  water  to  an 
amethyst-coloured  solution.  The  nitraie^  (C5HioNfl)aCu,2HNOj,  forms 
dark -red  crystals  easily  soluble  in  water.  Other  salts  were  prepared. 
Coppeivallyldiguanidine,  (C4HioN6)«Cu,  was  obtained  by  precipitating 
a  boiling  solution  of  the  sulphate  with  soda.  It  crystallises  in  dark 
rose-red  needles,  sparingly  soluble  in  cold,  more  soluble  in  boiling 
water.  A  solution  of  this  base  precipitates  metallic  hydroxides  from 
solutions  of  metallic  chlorides,  the  chloride  described  above  remaining 
in  solution.     When  heated  above  130°,  the  base  decomposes. 

Allyldiguanidine  sulphcUe,  (C6HiiN6)2,H,S04  -I-  iH,0,  was  obtained 
by  the  action  of  hydrogen  sulphide  on  the  copper  salt  suspended  in 
water.  It  crystallises  in  prisms,  and  is  soluble  in  water,  insoluble  in 
alcohol.  The  acid  sulphate,  C6HhN»,H,S04  +  ^HaO,  crystallises  in 
scales.  The  chloride,  OjHhNsjHCI,  yiel^is  transparent  prisms  easily 
soluble  in  water  and  alcohol.  It  yields  no  precipitate  with  PtClL 
nor  with  potassium  tartrate.  The  acid  chloride,  C6HiiN«,2HGl,  forms 
small,  transparent  prisms  easily  soluble  in  water  and  aloohol.  AUyU 
diguanidinef  CgH^e'GiHe,  was  prepared  by  treating  a  solution  of  the 
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sidphaie  with  the  calculated  quantity  of  barium  hydroxide  and  also 
by  the  action  of  hydrogen  sulphide  on  copper  allyldig^anidine  sus- 
pended in  water.  It  forms  a  slightly  crystalline,  very  hygroscopic 
mass,  is  strongly  alkaline  in  character,  displacing  ammonia  from  its 
salts  and  absorbing  carbonic  anhydride  from  the  air.  When  beated 
-with  potash  and  chloroform,  it  yields  allylcarbamine  (CsH^'NG). 

In  chemical  characteristics,  the  above  copper  compound  somewhat 
resembles  the  alkaline  earthy  metals,  the  allyldiguanidine,  the  alkali 
metals  and  especially  sodium.  L.  T.  T. 

Isonitroao-compoundfl.  By  E.  Beckvann  (Ber,,  20, 2580—2585 ; 
compare  Abstr.,  1887,  826). — The  intramolecular  change  which  takes 
place  when  diphenylketozime  is  treated  with  phosphoras  pentachloride 
or  with  sulphuric  acid,  is  also  produced  by  hydrochloric  acid,  acetic 
chloride,  acetic  anhydride,  and  acetic  acid. 

When  a  cooled  solution  of  diphenylketoxime  in  10  parts  of  glacial 
acetic  acid  containing  acetic  anhydride  is  saturated  with  hydrogen 
chloride,  and  then  heated  at  100°,  the  oxime  is  completely  converted 
into  benzanilide;  this  is  precipitated  by  sodium  carbonate,  and  re- 
crystallised  from  alcohol.  Methylphenylketoxime  when  similarly 
treated  yields  acetanilide,  which  separates  as  hydrochloride  on  cool- 
ing the  solution ;  the  reaction  takes  place  in  the  cold,  but  requires 
some  days. 

Methylpropylketoxime  is  converted  by  hydrochloric  acid  into  the 
compound  NHPr*CMeO,HCl,  and  not  into  the  compound  NHMe'CPrO. 
When  diphenylketoxime  is  heated  with  acetic  anhydride  in  presence 
of  hydroxy lamine  hydrochloride  at  150*",  acetanilide  and  benzoic  acid 
are  formed.  Methylphenylketoxime  when  heated  with  10  parts  of 
acetic  anhydride  for  six  hours  at  100°,  yields  the  compound 
CMePh  :  K-OAc  (Elattner,  Ber.,  20,  506).  This  crystallises  from 
light  petroleum  in  forked  needles  melting  at  55°. 

Glacial  acetic  acid  at  180°  acts  on  diphenylketoxime  with  forma- 
tion of  benzanilide,  acetanilide,  and  benzoic  acid.  Methylphenyl- 
ketoxime is  converted  by  hot  glacial  acetic  acid  into  oily  products ; 
acetanilide  is  not  formed.  N.  H.  M. 

OzidatloiL  by  Means  of  Hydrogen  Peroxide.  By  C.  Wubsteb 
(Ber,,  20,  2631— 2633).— The  author  showed  previously  (Oentr,  fur 
FhysioLy  1887,  33)  that  organic  acids  are  quickly  oxidised  by  hydro- 
gen peroxide  to  carbonic  anhydride  ; .  the  higher  fatty  acids  and  oils, 
cane-  and  grape-sugar,  are  rather  stable  towards  hydrogen  peroxide, 
whilst  boiled  starch  is  converted  first  into  erythrodextrin  and  then 
into  sugar. 

Hydrogen  peroxide  (6  mols.)  reacts  with  hydroxy  lamine  sulphate  at 
40"*  with  formation  of  sulphuric  acid,  nitric  acid  (2  mols.),  and  water 
(12  mols.).  Hydroxy  lamine  hydrochloride  is  similarly  converted  into 
hydrochloric  and  nitric  acids  and  water.     The  yield  is  quantitative. 

When  an  aqueous  solution  of  phenol  is  treated  with  a  hydroxyl- 
amine  salt  and  hydrogen  peroxide,  nitrosophenol  is  formed. 

Phenylhydrazine  is  converted  by  hydrogen  peroxide  into  benzene 
and  diazobeozeneimide.      The  production  of  benzene  makes  it  pro- 
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bable  that  free  diazobenzene  is  first  formed  in  the  oxidation  of  the 
hydrazine.  N.  H.  M. 

Isonitrofioyaleric  Acid  and  7.Valerozimidolaetone.     By  P. 

RiscHBiETH  (Ber,,  20,  2669— 26 73).--l8onitro8o valeric  acid  (Abstr^ 
1883,  1129)  can  readily  be  obtained  by  dissolving  hydroxylamine 
hydrochloride  (50  grams)  and  levnlinic  acid  (83  grams)  in  a  small 
quantity  of  water  and  adding  a  concentrated  aqueous  solution  of 
sodium  carbonate  (38  grams)  ;  a  separation  of  the  acid  immediately 
occurs,  and  this  is  purified  by  recrystallisation  from  water.  The 
yield  amounts  to  90  per  cent,  of  that  theoretically  possible.  When 
treated  with  hydrogen  chloride,  the  acid  melts  and  absorbs  the  gas, 
and  on  warming  the  product,  a  sudden  reaction  occurs  with  the  evolu- 
tion of  nitrogen,  and  production  of  a  black  residue.  On  oxidation 
with  dilute  nitric  acid,  a  large  volume  of  gas  is  evolved,  and  acetic 
and  succinic  acids  are  formed ;  the  residue  is,  moreover,  found  to  be 
free  from  nitrogen.  If  the  acid  (6  grams)  is  heated  with  sulphuric 
acid  (10  grams)  in  a  vacuum  at  l^O"^,  succinic  acid  sublimes,  and  nitrogen 
is  evolved ;  when,  however,  a  much  larger  proportion  of  sulphuric  acid 
(36  grams)  is  employed,  and  the  heating  is  continued  for  6  to  12 
hours  at  lOO**  at  the  ordinary  pressure,  the  elements  of  a  molecule  of 
water  are  withdrawn  from  the  molecule  of  isonitroso valeric  acid,  and 
the  '*  inner  anhydride,"  7-valeroximidolaotone,  together  with  succinic 
acid,  results. 

7-  Valeroximidolactonej  CMe^pTr  .po  >C0,  crystallises  from  ether 

and  water  in  long,  white  prisms;  it  melts  at  69 — 70"  when  slowly 
heated,  and  at  a  somewhat  higher  temperature  when  the  heating  is  rapid, 
and  boils  at  232"^  without  decomposition.  When  heated  with  aqueous 
alkalis,  it  yields  the  corresponding  salts  of  isonitrosovaleric  acid,  but 
dilute  sulphuric  acid,  hydrogen  chloride,  fuming  hydrochloric  acid, 
and  ammonia  are  without  action  on  it  at  100".  On  distillation  with 
nitric  acid  (sp.  gr.  =  1*4),  a  distillate  is  obtained  which  contains  in 
addition  to  unaltered  lactone  at  least  two  distinct  crystalline  com- 
pounds ;  these  have  not  yet  been  further  examined.  W.  P.  W. 

New  Source  of  Capric  Acid.  By  A.  Buisinb  and  P.  Buisink 
(CompL  rend.,  105,  614 — 617). — Capric  acid  does  not  exist  as  such  in 
Buint,  but  an  aqueous  solution  of  suiut  undergoes  fermentation  under 
the  iufinence  of  microbes,  and  the  quantity  of  fatty  acids  and  especi- 
ally of  capric  acid  is  greatly  increased,  the  proportion  of  the  latter 
rising  to  5  per  cent. 

The  capric  acid  is  separated  by  distillation,  saponification,  and 
subsequent  fractionation,  and  is  finally  crystallised  from  boiling  water. 
It  forms  a  crystalline,  buttery  mass,  with  an  odour  of  rancid  butter, 
melts  at  3r,  is  soluble  in  alcohol  and  ether,  and  is  slightly  soluble  in 
boiling  water,  from  which  it  crystallises  in  white  needles.  The 
barium  salt  is  soluble  in  alcohol.  C.  H.  B. 

Linoleic  Acid.  By  L.  M.  Norton  and  H.  A.  Richabdson  {Ber,^  20, 
2735 — 2736). — When  endeavouring  to  dry  linoleic  acid  at  lOO""  in  a 
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cnrrent  of  hjdrog^n,  the  authors  fonnd  that  a  oontinned  loss  of  weight 
occarred  even  after  28  hoars,  although  no  change  in  composibion  took 
place.  Linoleic  acid  can  be  distilled  without  anj  appearance  of  de- 
composition at  290°  nnder  89  mm.  pressure,  and  a  colourless  product 
is  obtained  amounting  to  about  three-fourths  of  the  acid  taken.  This 
consists  of  an  acid,  CaoHvOt,  which  cannot  again  be  distilled  in  a 
yacuam  without  decomposition;  its  sp.  gr.  is  0*9108  at  15^  and  its 
yapour-donsity  =  153. 

Under  similar  conditions,  rioinoleic  acid  yields  an  aoid  agrpeing  in 
composition  with  that  just  described.  W.  P.  W. 

Bntanedicarbozylic  Acid.  By  R.  Otto  and  A.  BOssino  (Ber,,  20, 
2736 — 2747). — ^By  the  reduction  of  dimethylmaleio  acids,  two  bntane- 
dicarboxylic  acids  are  obtained,  the  one,  melting  at  193--194°,  which 
has  been  shown  to  be  symmetrical  dimethylsuccinic  acid,  the  other, 
ethylmethylmalonic  acid,  melting  at  118 — 120*".  In  this  paper,  the 
anhydrides  of  these  acids  are  more  particularly  studied.  The  former 
on  dry  distillation  yields  an  anhydride  melting  at  87°,  previously 
described  by  Bischoff  and  Bach ;  but  this  substance  on  rehydration 
and  crystallisation  from  the  aqueous  solution  yields  not  only  the 
original  or  symmetrical  dimethylsuccinic  acid,  but  also  the  above- 
mentioned  isomeric  ethylmethylmalonic  acid.  On  the  other  hand, 
the  symmetrical  dimethylsuccinic  acid,  when  treated  with  excess  of 
acetic  chloride,  yields  an  anhydride  isomeric  with  the  above,  which 
crystallises  in  rhombic  tables  melting  at  38°;  this  on  rehydration 
yields  the  original  acid  only. 

Again  the  butanedicarboxylic  or  ethylmethylmalonic  acid,  melting 
at  121%  remains  unaltered  on  dry  distillation,  but  when  treated  with 
acetic  chloride  it  yields  an  anhydride  of  the  same  melting  point, 
86 — 87*,  and  crystalline  form  as  the  former  of  the  anhydrides  mentioned 
above,  but  which,  however,  differs  from  it  in  yielding  on  rehydration 
the  original  acid  only.  V.  H.  V. 

Distillation  of  Citric  Aoid  with  Olycerol.  By  P.  be  Glbrmont 
and  P.  Chautard  (Garret,  rend.,  105,  520— 623).— 600  grams  of 
crystallised  citric  acid  mixed  with  750  grams  of  ordinary  glycerol  of 
28"^  are  distilled  in  a  glass  retort  of  3  litres  capacity,  and  the"  product 
redistilled.  The  first  fraction  consists  of  about  250  grams  of  water 
containing  a  small  quantity  of  acraldehyde,  &c. ;  some  crystals 
also  separate  in  the  colder  part  of  the  apparatus.  The  mass  then 
swells  up,  and  the  temperature  must  be  reduced,  but  it  is  afterwards 
gradually  raised  until  the  distillation  is  complete.  The  distillate 
during  this  second  stage  consists  of  660  to  700  grams  of  liquid.  The 
total  prodiicts  of  the  decomposition  are  960  grams  of  liquid,  30  grams 
of  a  bulky,  carbonaceous  residue,  carbonic  oxide  and  carbonic 
anhydride,  and  vapours  of  acetone  and  acraldehyde.  In  addition  to 
water  containing  small  quantities  of  acraldehyde,  the  only  products  in 
the  distillate  are  unaltered  glycerol  and  pyruvine  or  the  pyruvic  ether  of 

glydde,  MeCO-COO-CH,-CH<^^>,  which  is  also  obtained  by  the 

distillation  of  glycerol  with  tartaric  acid  or  glyceric  acid.    Probably 
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the  pymrine  is  a  product  of  the  reaction  between  glycerol  and  glyceric 
acid,  the  latter  being  formed  as  an  intermediate  prodnct. 

The  pyrayine  thns  obtained  crystallises  in  large,  prismatic  needles, 
or  tables,  which  melt  at  82**  and  boil  at  241*^  ander  a  pressnre  of 
764  mm.  0.  H.  B. 

Double  Lactone  of  MetaBacchario  Aoid.  By  H.  Kiliani  (Ber., 
20, 2710 — 2716). — The  oxidation  product  of  the  lactone  of  arabinose- 
carboxylic  acid  (Abstr.,  1887,  466)  dissolves  readily  in  aqneoos 
ammonia,  and  from  the  solution  the  diamide  of  metasaccharic  acid^ 
CeHiaOsNa,  separates  as  a  white  powder,  consisting  of  microscopic, 
tabular,  monoclinic  crystals,  which  become  yellow  at  170**  and  melt  at 
189 — 190°  with  complete  decomposition.  The  compound  has  a 
neutral  reaction,  and  when  heated  at  100*^  with  potassium  hydroxide 
yields  the  potassium  salt  of  metasaccharic  acid  as  a  colourless  syrup ; 
this  become<i  crystalline  on  stirring,  and  in  aqueous  solution  does 
not  reduce  Fehling's  solntion. 

On  treatment  with  a  cold  solution  of  phenylhydrazine  hydrochloride 
(1  part)  and  sodium  acetate  (1*5  part),  in  water  (10  parts),  the  oxida- 
tion product  yields  the  monophenylhydrazide  of  the  lactone  of  fneta- 
saccharic  acid,  CuHuOeNa ;  this  crystallises  in  colourless,  microscopic 
scales  with  ^  mol.  HfO,  dissolves  readily  in  hot  water  and  alcohol,  and 
when  rapidly  heated  becomes  yellow  at  185**,  and  melts  at  190 — 192® 
with  decomposition.  If  the  mixture  with  phenylhydrazine  (which, 
to  obtain  the  preceding  compound  is  allowed  to  remain  for  20  minutes 
for  the  crystallisation  to  take  place)  is  at  once  poured  into  boiling 
water,  the  diphenylhydraaide  o{ metasaccharic  acid,  Ci8Hg06N4,  separates 
after  10  to  15  minutes  in  yellowish- white,  microscopic  scales,  which 
become  yellow  at  210°,  melt  at  212 — 213°  with  decomposition,  and  are 
very  sparingly  soluble  in  boiling  water  and  alcohol.  The  solution  in 
concentrated  sulphuric  acid  is  coloured  red  or  bluish-violet  by  ferric 
chloride. 

When  the  oxidation  product  (12  grams)  is  dissolved  in  water 
(300  grams),  treated  with  3  per  cent,  sodium  amalgam  (200  grams), 
and  dilute  sulphuric  acid  added  gradually  so  that  the  solution  never 
becomes  alkaline,  allowed  to  remain  five  days  with  a  further  200  grams 
of  sodium  amalgam,  then  treated  with  sulphuric  acid  and  alcohol  to 
free  the  product  from  sodium  sulphate,  and  the  mother-liquor 
evaporated,  a  syrup  is  obtained  which  still  reduces  alkaline  copper 
solution,  and  from  which  mannite  (2  grams)  crystallises  on  standing 
over  sulphuric  acid.  The  strongly  acid  mother-liquor  seems  to  consist 
of  the  lactone  of  a  bibasic  acid  (?  metasaccharic  acid),  a  strongly  acid 
syrup  having  similar  properties  being  also  obtained  by  continued 
heating  of  the  oxidation  product  with  water,  or  by  repeated  evapora- 
tion of  its  aqueous  solution. 

The  oxidation  product  of  the  lactone  of  arabinose-oarboxylic  acid 
dissolves  in  18,  not  8,  parts  of  cold  water  (compare  loe.  eit),  and 
readily  reduces  alkaline  copper  solution.  The  aqueous  solutious  of  its 
potassium  and  sodium  salts,  even  in  the  absence  of  free  alkali,  become 
coloured  intensely  red  on  heating,  or  when  allowed  to  evaporate 
spontaneously  {Ber.^  20,  343).    The  author,  however,  concludes,  from 
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ibe  preceding  experiments,  fcLat  the  oxidation  product  is  not  the 
lactone  of  a  ketonaldehjdic  acid,  but  is  a  double  lactone  of  meta- 

CH(OH)-CH-OCO ^. 

saoobaric  acid,  ^  |  y  >  or 

^CO-0  —  CH-CH(OH)^ 

wbicb,  on  account  of  its  peculiar  constitution  is  very  labile,  and  on 
treatment  witb  alkalis  even  at  the  ordinary  temperature  underpfoes 
molecular  change,  or  perhaps  reduction  to  an  aldehyde-compound 
yielding  mannite  by  the  action  of  nascent  hydrogen.         W.  P.  W. 

TUohydantoin.  By  R.  Andbeasgh  (Monatsh.,  8,  407 — 424).— 
Loren  has  recently  shown  (Abstr.,  1885,  241)  that  a  methylene-group 
situated  between  a  carbonyl-gronp  and  a  sulphur-atom  possesses 
similar  properties  to  the  methylene-group  in  ethyl  malonate  and 
aoetoacetate.  With  the  object  of  ascertaining  whether  this  is  the 
case  in  hydantoin,  the  author  has  prepared  the  disilver-derivative,  and 
from  that  the  dimethyl-compound. 

DistlverthiohydarUomf  AgtCtNtHsSO,  was  obtained  by  adding  a  warm 
aqueous  solution  of  thiohydantoTn  to  ammoniacal  silver  nitrate.  It 
forms  a  white,  granular  substance,  sparingly  soluble  in  nitric  acid, 
insoluble  in  ammonia.  It  blackens  when  exposed  to  light.  When 
treated  with  methyl  iodide,  the  silver  compound  yields  ^'dimethylthio' 

hydantoin,  NH  I  ^<C;AjiT.r;^^-     '^^^^  substance  is  easily  soluble  in 

water,  sparingly  in  cold  alcohol,  crystallises  in  hexagonal  scales,  melts 
at  114^,  and  decomposes  at  a  slightly  higher  temperature.  When 
oxidised  in  hydrochloric  solution  by  barium  chlorate,  carbonic  anhy- 
dride and  mercaptan  are  evolved,  and  the  residue  is  found  to 
contain  carbamide,  and  a  mixture  of  barium  salts  which  cannot  be 
separated,  but  one  of  which  seems  to  be  barium  methylsulphonate. 
Wnen  heated  with  barium  hydroxide,  the  hydantoin  yields  cyanamide 
and  some  sulphur  compounds  which  could  not  be  isolated. 

Witb  the  aim  of  determining  the  constitution  of  the  above  com- 
pound, the  author  attempted  to  prepare  the  two  isomeric  dimethyl- 
bydantoins  in  other  ways.    a-Bimethylthiohydantoin^ 

may  be  prepared  by  heating  together  dimethylthiocarbamide  and  chloi*- 
acetic  acid  in  aqneous  solution.  It  is  easily  soluble  in  water,  alcohol, 
ether,  and  carbon  bisulphide,  crystallises  in  long,  thin,  colourless 
priems,  melts  at  11°^  and  boils  at  a  rather  higher  temperature.  It 
volatilises  slowly  at  ordinary  temperatures.  It  has  an  odour  some- 
what resembling  that  of  nicotine.  When  heated  with  aqueous  alkali. h, 
it  yields  thioglycoUic  acid.  The  woni^ro^o- derivative,  CeHTNsSO,, 
yields  yellowish  scales  melting  at  220°.  Imidocarbaminethioisobutyrio 
anhydride,  OjNjHbSO,  was  prepared  by  heating  together  thiocarb- 
amide  and  a-bromisobutyrio  acid.    It  crystallises  in  plates,  is  easily 
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Bolnble  in  alcohol  and  boiling  water,  sparinirly  in  cold  water,  and 
melts  at  242^.  When  oxidised  with  nitric  acid,  this  substance  yields 
carbamide  and  siilphoisohifyric  acid,  SOsH'CfiHe'COOH,  which  forms 
a  barium  salt,  BaCiHsSOs  +  4iK^0,  crystallising  in  needles,  easilj 
Bolable  in  water,  insoluble  in  alcohol.  The  sodium  salt,  NasCiHeSOf  + 
■JHjO,  forms  glistening  needles  ensily  soluble  in  water,  insoluble  in 
alcohol.  The  same  snlpho-acid  is  obtained  by  the  action  of  chloro- 
Bulphonic  acid  on  isobatyric  acid.  The  action  of  ammonium  sulphite 
on  ft-bromisobutyric  acid  produces,  however,  an  isomeric  snlpho-acid, 
yielding  an  easily  soluble  barium  salt,  BaC^HeSOft  +  2HaO,  crystal- 
lising in  needles. 

It  is  thus  clear  that  this  imido-anhydride  is  not  identical  with  the 
)3-dimethylthiohydantoin,  as  the  author  had  anticipated.  As  it  was 
possible  that  in  the  formation  of  the  imido-anhydride  a  transformation 
from  the  iso-  to  the  normal  butyric  series  had  occurred,  the  author 

S'CHEt 
prepared    imidocarbaminethiobutyric  anhydride,  NH  I  ^'^jjvr.nrk  ^t 

by  the  action  of  a-bromobutyric  acid  on  thiocarbamide.  This  crystal- 
lises in  short,  thick  needles,  easily  soluble  in  boiling  water,  and  melts 
at  200^.  It  is  not  identical  with  the  compound  obtained  from  iso- 
butyric  acid.  The  constitution  of  the  latter  is  therefore  still  doubtful, 
but  its  formation  may  perhaps  be  due  to  the  action  of  thiocarbamide 
on  the  methacrylic  acid  formed  by  the  elimination  of  hydrogen  bromide 
from  the  bromisobutyric  acid, 

CH,:  CMe-COOH  +  CS(NH,)2  =  CHMe<^J»^>C  I NH  +  H.O. 

The  consitution  of  the  /3- compound  would  then  be  correctly  expressed 
by  the  formula  given  al30ve. 

Thiohydantoin  when  treated  with  benzaldehyde  yields  amidinethio^ 
einnamic  {bentylidenethiohydantdic)  acid,  NH  \  C(NH,)(COOH)  *.  CHPh ; 
this  forms  white,  microscopic  needles,  insoluble  in  water,  soluble  in 
alcohol.     Similar  acids  seem  to  be  produced  with  other  aldehydes. 

Several  salts  of  thiohydantoin  are  described.  The  sulphate, 
(C8H4N,SO)2,H2S04,  forms  plates  soluble  in  water ;  the  nitrate,  flat 
needles  or  prisms ;  the  oxalate,  CjEUNiSOjCjHjOi  +  H,0,  prisms ; 
the  ficrate  yellow,  microscopic  needles. 

.  Thiohydantoin  is  best  prepared  as  follows :  50  grams  of  thiocarb- 
amide is  dissolved  in  \  liinre  water,  and  62  grams  of  chloracetic  acid 
dissolved  in  60  c.c.  of  water  added.  The  whole  is  heated  at  80 — 90** 
until  reaction  has  ceased,  and  when  cold  it  is  gradually  neutralised 
with  soda,  care  being  taken  never  to  let  the  solution  become  alkaline. 

L.  T.  T. 

Orthothiozen  and  Orthothiophendicarboxylio  Acid.  Bj  W. 
Grunkwald  {Ber.,  20,  2685— 2587).— Orthothioxen  (Paal,  Abstr., 
1887,  1101)  is  prepared  by  distilling  an  intimate  mixtare  of  10  grams 
of  /8-methyllevulinic  acid  and  17  grams  of  phosphorus  trisulphide  in 
a  capacious  retort.  260  gitims  of  methyllevalinic  acid  yielded  150 
grams  of  pure  product.  Ic  is  a  colourless,  strongly  refractive  oil, 
having  an  odour  of  petroleum  ;  it  boils  at  136 — 137*  (corr.).  Sp.  gr.  at 
21°  =  0*9938.  When  treated  with  1  percent,  solution  of  potassium  per- 
manganate, a  monocarboxylic  acid  only  is  formed ;  this  melts  at  1S4'5*. 
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Orthotkiophendtcarboxylic  acid,  C4SH2(COOH)2,  is  obtained  by  the 
action  of  1  per  cent,  permanganate  BQlntion  on  the  monocarboxylic 
acid;  the  prodnct  is  steam-distilled  to  remove  unchanged  mono- 
carboxylic  acid.  It  crystallises  in  long  needles  which  do  not  melt  at 
260°,  bnt  decompose  at  a  higher  teraperatare.  When  heated  with 
resorcinol  at  200°,  a  product  is  obtained  which  dissolves  in  strong 
aqaeous  alkali  with  dark-red  coloration  ;  the  colour  changes  to  yellow 
on  diluting  with  water;  the  solution  then  shows  a  yellowish -green 
fluorescence.  The  silver  salt  forms  white  flakes  insoluble  in  water ; 
the  barium  salt  separates  in  colourless  crystals,  readily  soluble  in  hot 
water.  The  dimethyl  salt  crystallises  from  alcohol  in  colourless  plates 
melting  at  69'5°.  N.  H.  M. 

Action  of  Carbonic  Anhydride  on  Aromatic  Amines.    By 

A.  DiTTE  (Compt.  rend,,  105,  612 — 614). — ^When  an  aniline  salt  is 
mixed  with  an  aq neons  solution  of  a  normal  or  hydrogen  carbonate, 
carbonic  anhydride  is  given  ofE,  and  aniline  separates  in  the  free  state, 
no  aniline  carbonate  being  formed.  Carbonic  anhydride  is  not  soluble 
in  aniline,  and  does  not  combine  with  it  under  ordinary  pressure  even 
at  — 8°,  the  temperature  at  which  aniline  solidifies. 

If,  however,  dry  carbonic  anhydride  and  aniline  are  compressed  in 
a  Cailletet's  apparatus,  the  aniline  dissolves  the  carbonic  anhydride, 
increasing  to  about  twice  its  original  volume,  and  a  limpid  layer  of 
the  liquefied  gas  swims  on  the  surface  of  the  solution  and  volatilises 
at  15**  under  a  pressure  of  40  atmos.  If  the  compressed  liquid  is 
cooled  to  8 — 10  ,  it  crystallises  in  transparent,  white  needles,  and 
when  the  aniline  and  carbonic  anhydride  are  in  equal  molecular  pro- 
portions, solidification  is  complete.  When  the  carbonic  anhydride  is 
in  excess,  it  forms  a  layer  above  the  crystals.  When  aniline  is  in 
excess,  it  does  not  at  once  dissolve  the  carbonic  anhydride,  and  the 
two  liquids  form  distinct  layers,  but  on  gentle  agitation  the  carbonic 
anhydride  is  dissolved,  and  crystallisation  takes  place  at  8°.  It  is 
evident  that  carbonic  anhydride  and  aniline  combine  in  equal  molecu- 
lar proportions  to  form  a  compound  which  crystallises  at  8°,  and 
is  liquid  or  remains  in  superfusion  at  10",  and  decomposes  when  the 
pressure  is  released.  The  tensicm  of  dissociation  at  different  tempe- 
ratures is  as  follows : — 

Temperature O''  2'*  6°  7**    . 

Pressure  in  atmos 6  9  17  28 

Orthotoluidiiie  behaves  in  a  precisely  similar  manner,  and  the  com- 
pound crystallises  in  brilliant,  white  needles.  The  behaviour  of  meta- 
xylidene  is  similar  in  that  the  two  liquids  mix,  but  no  crystals  form 
even  at -12°. 

Pyridine  and  its  homologues  show  no  tendency  to  combine  with 
carbonic  anhydride ;  the  two  liquids  do  not  mis.  C.  H.  B. 

Benzylidene  Compoands.  By  L.  Kohleb  (Annalen,  241,  858— 
362). — An  alcoholic  solutioU  of  benzylidenepamtoluidine  is  converted 
into  benzylparatoluidine   by   the  action  of  sodium  amalgam.     The 
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base  distils  at  312 — 313*",  and  solidifies  in  the  coarse  of  several  weeks. 
It  is  freely  soluble  in  alcohol  and  ether.  The  hydrochloride  is  soluble 
in  alcohol  and  in  hot  benzene,  and  the  sulphate  is  soluble  in  water. 
The  nitroso-compound  melts  at  53**. 

Benzyl' fi-najththylamine  crystallises  in  prisms,  and  melts  at  68*.  The 
nitroso-derivative  forms  yellow  needles,  soluble  in  alcohol,  ether, 
benzene,  and  light  petroleum.     It  melts  at  111 — 112°. 

Benjsylamidodimethylaniline^  prepared  from  the  condensation-product 
of  benzaldehyde  and  amidodimethylaniline,  melts  at  48^  and  distils 
without  decomposition.  The  nitrosamine  is  deposited  from  alcohol  in 
yellow  needles.     It  melts  at  127-^128°  with  decomposition. 

w.  c.  w. 

Redaction  Products   of  Benzylidene    Compounds.    By  O. 

FiscHEE  (Annalen,  241,  328 — 331). — The  author  has  previously 
pointed  out  (Abetr.,  1886,  546)  that  3  per  cent,  sodinm  amalji;ani 
reduces  a  solution  of  hydrobenzamide  in  absolute  alcohol  to  dibenzyl- 
amine  and  monobenzylamine ;  ammonia  and  toluene  are  always 
liberated  during  the  reaction.  Under  similar  treatment,  benzylidene- 
aniline  is  converted  into  benzylaniline. 

The  salt  which  is  deposited  when  nitrosobenzylaniline  is  ia*eated 
with  alcoholic  hydrogen  chloride  is  a  mixture  of  benzylaniline  hydro- 
chloride and  benzylidene  aniline.  W.  C.  W . 

Hydroxybenzylidece  Compounds.  By  0.  Emmerich  (Annalen^ 
241,  S4S—3bS),—Orthohydroxyhenzylan%line,  H0-Cja4-CH,]SrHPh, 
is  obtained  by  the  action  of  sodium  amalgam  on  a  solution  of  hydroxy- 
benzylideneaniline  in  absolute  alcohol.  It  melts  at  106°,  and  is 
soluble  in  alcohol  and  ether.  The  sulphate  and  hydrochloride  are 
freely  soluble  in  water.  The  platinochloride  forms  reddish-yellow 
needles,  melting  at  184*  with  decomposition.  A  tetranitro- derivative, 
Ci3H»NO(NO»)4,  is  formed  when  the  base  is  treated  with  a  mixture  of 
sulphuric  and  nitric  acids.  It  melts  at  66"  with  decomposition,  and  is 
soluble  in  alcohol,  acetic  acid,  and  light  petroleum. 

Orthohydroxybenzylparaioluidine,  HO-C«H4'CH,'NH*C6H4Me,  ob- 
tained by  the  i-eduction  of  the  hydroxybenzylideneparatoluidine, 
crystallises  in  white  plates  and  needles,  and  melts  at  116*'.  It  is 
soluble  in  alcohol  and  ether.  The  sulphate  and  hydrochloride  dissolve 
freely  in  water.  The  platinochloride  crystallises  in  needles.  The 
tetranitro-derivative  forms  yellow  needles,  soluble  in  alcohol,  benzene, 
and  acetic  acid.  It  melts  at  168"*.  By  the  action  of  methyl  iodide, 
the  base  is  converted  into  orthomethoxyhenzylparatoluidine, 

OMeCA-CHa-NH-CeH^Me, 

B  crystalline  compound  melting  at  110°,  and  soluble  in  alcohol,  ether, 
and  benzene. 

Orthodihydrorydthengylamine  is  prepared  by  the  action  of  sodium 
amalgam  on  an  alcoholic  solution  of  hydrosalicyl amide.  It  crystal- 
lises in  needles,  melts  at  170°,  and  dissolves  freely  in  ether,  alcohol, 
benzene,  and  light  petroleum.      The  sulphate,  nitrate,  and  hydro- 
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chloride  aro  soluble  in  water.  The  platinochloride  crystallises  in 
needles,  and  is  soluble  in  water. 

The  condensation  compound  of  saliojlaldehjde  and  /3-naphthylaniine 
yields  on  redaction  arthohi/droxyhentyl'^'naphthylamiiie, 

OH-C.Hi-CHa-NH-C,oH7, 

a  crystalline  substance  melting  at  147*".  It  is  solable  in  alcohol,  ether, 
benzene,  and  light  petroleum.  The  alcoholic  solution  exhibits  a 
reddish- violet  fluorescence.  The  sulphate  is  liquid,  and  the  platino- 
chloride crystallises  with  difficulty. 

OHhohydroaDyheTizyl-fi^naphthylmtrosamine  melts  at  165°  with  decom- 
position. On  exposure  to  the  air,  the  compound  decomposes  spon- 
taneously at  the  ordinary  temperature.  It  is  soluble  in  alcohol  and 
ether.  OrtJwmethoxyhenzyJrfi-naphthylamine  crystallises  in  needles, 
melts  at  92°,  and  dissolves  freely  in  alcohol  and  ether. 

FaraJiydroxybenzylcmiline,  prepared  from  parahydroxybenzylidene- 
aniline,  is  soluble  in  alcohol  and  ether.  It  melts  at  208'',  and  forms  a 
crystalline  platinochloride. 

Farahyd/roxyhenzyltoluidine  melts  at  186*.  Parahydrozyhenzyl-fi- 
naphthylamine  melts  at  117°.  The  sulphate  is  solable  in  alcohol,  but 
almost  insoluble  in  water.  The  nitroacvmine  melts  at  142°,  and  dis- 
solves in  alcohol  and  ether.     It  is  unstable.  W.  C.  W. 

Anisylaminea..  By  0.  J.  Steinhart  (Annalen,  241,  332—343).— 
A  solution  of  anishydramide  in  absolate  alcohol  is  converted  into  a 
mixture  of  mono-  and  di-anisylamine  by  the  action  of  sodium  amalgam 
at  the  ordinary  temperature.  Dianisylaminey  NH(CH8'CeH4*OMe)a, 
forms  white,  needle-shaped  crystals  solable  in  alcohol  and  ether.  It 
melts  at  34°,  and  decomposes  on  distillation.  The  hydrochloride  is 
soluble  in  alcohol,  and  crystallises  in  flat  prisms.  It  meHs  at  243*. 
The  platinochloride  is  crystalline  but  unstable.  The  ni^ro^o-derivative, 
(OMe'C6H4'CH2)3N'NO,  crystallises  in  needles,  and  melts  at  80°.  Anisyl- 
amine  is  a  colourless  liquid  boiling  at  220 — 223**.  It  is  miscible  with 
alcohol,  ether,  and  water,  and  it  absorbs  carbonic  anhydride  from  the 
air.  It  can  be  separated  from  dianisylamine  by  its  volatility  in  a 
current  of  steam.  The  hydrochloride  forms  white  plates  which  are 
freely  soluble  in  water,  and  melt  at  230°.  The  platinochloride  crystal- 
lises in  pale-yellow,  glistening  needles.     It  melts  at  210°. 

AnisyUmiime,  MeO*C«H4'CHa'NHPh,  prepared  from  aaishydranilide, 
crystallises  in  prisms,  and  dissolves  freely  in  the  usual  solvents.  It 
melts  at  64*5°,  and  forms  a  crystalline  hydrochloride,  sulphate,  and 
platinochloride.  The  nVfroao-derivative  melts  at  104°.  It  crystallises 
in  prisms,  and  is  soluble  in  alcohol. 

Anishydroparatoluidey  OMe'CeH^'CHINCaHiMe,  forms  white  needles, 
and  melts  at  92*.  Anisylparaioluidine,  OMe*C<iH4'CH2*NHa'CeH4Me, 
forms  white  prisms,  melting  at  68*.  It  is  soluble  in  all  the  usual 
solvents  with  the  exception  of  water.  The  hydrochloride  and  platino- 
chloride are  crystalline,  but  the  salts  have  a  tendency  to  decom- 
pose when  their  solutions  are  evaporated.  The  nitroaamine  melts  at 
108*. 

Aniflf^dobyde  and  orthotoluidine  condense,  forming  anishydrortho- 


Digitized  by  VjOOQiC 


52 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


tolnide,  which  yields  orthotolnylanisylamine  on  reduction.     The  base 
melts  at  65**.     The  nitrosamine  is  an  oily  liqnid. 

Anisylidenenaphthylamineip)^  OMe'CcHi'CH !  NC10H7,  crystallises  in 
plates,  and  melts  at  98^.  AnisyUfi-naphthylamine  is  solnble  in 
alcohol,  benzene,  and  in  light  petroleum.  It  melts  at  101°.  The  salts 
are  sparingly  soluble  in  water,  and  are  rather  unstable.  The  nitros- 
amine  melts  at  133°,  and  crystallises  in  plates.  AnUylidenedimethyU 
paraphenylenediamine  forms  greenish-yellow  needles.  It  melts  at 
148°,  and  yields  on  reduction  anisyldimethylparaphenylenediafnine^ 
OMe-C6H4*CH2*NH'C«H4-NMe2.  This  base  crystallises  in  plates,  and 
melts  at  104^.  The  alcoholic  solution  decomposes  on  exposure  to  the 
air,  and  the  nitroso-compound  is  unstable.  W.  0.  W. 


Salts  of  Picramic  Acid.  By  A.  Smolka  (Monatsh.,  8,  391—398). 
— The  salts  of  this  acid  having  been  but  little  studied,  the  author  has 
prepared  and  examined  a  number  of  them.  In  some  cases  they  were 
obtained  by  the  direct  action  of  picramic  acid  on  the  metallic  carbon- 
ate, in  others  by  double  decomposition.  The  following  table  shows 
the  results  obtained  : — 


Formula  of  salt. 

Description. 

Batio  of  solubility  in 
water. 

Tempera- 
ture of 

deoompo- 
tfition. 

I.  Boiling. 

n.  Cold. 

NaC.H^NaOfi  +  HsO.... 
Mg(C,H4NjO|)j  +  3H20. 

Zn(CeH4N,05) J + HjO  . . 

Cd(CeH4N,04),  +  H,0.. 

Hg,(C«H4N,0,), 

Hg(C,H4N,05)j  +  HsO  . 

Pb(0,H4N3O4), 

Mn(C,H4pr80b),  +  2HjO. 

Co(CeH4N,05), 

Ni(C.H4N,0J, 

Dark  red  crystals 

Dark       reddish- 
brown  scales 

Yellow,  microsco- 
pic needles 

Greenish  -  yellow 
needles 

Scarlet,  microsco- 
pic crystals 

Dull  yellow,  mi- 
croscopic need  les 

Small,     reddish- 
brown  needles 

Dark  steel-green 
needles 

Greenish- yellow, 
amorphous 
powder 

Dark  oli^e-green, 
amorphous 
powder 

l:4«-6    at  15 -5^ 
1:17-9     ,,17  0 

1:5890    ,,23  0 

1:1215    ,,23  0 

1:21010  ,,17-5 

1:3172    ,,18  0 

1:2632    „20-5 

1:97-5    ,,19-0 

insoluble 

inboluble 

freely 
freely 

1:1842 

1:318 

1:12481 

1:1161 

1:1494 

freely 

1:3292 

1:3532 

about 
150* 
140 

140-150" 

140^ 

120 
140-145' 
140-150 

160^ 

140 

140-145* 

If  the  salt  is  heated  slowly,  the  decomposition  takes  place  quietly, 
but  if  rapidly,  explosions  occur,  especially  with  the  sodium  and  lead 
salts.  The  aqueous  solutions  vary  in  colour  from  pale  orange  to  dark 
blood-red.  L.  T.  T. 
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Chlorine  and  Bromine-derivatives  of  Citraconanil.    By  T. 

MoRAWSKi  and  J.  Kr^UDY  (MoncUsh,,  8,  399—406). — Giiraconpara^ 
chloranilj  C5H4OJ I  N-CeH^Cl,  is  formed  (together  with  chloranilines) 
when  a  stream  of  chlorine  is  passed  into  water  in  which  finely-divided 
citraconanil  is  suspended.  It  crystallises  in  white,  glistening  needles, 
soluble  in  alcohol  and  melting  at  114-5°.  With  care  it  may  be  sub- 
limed in  long,  glass-like  ne^les.  When  heated  with  ammonia,  it 
yields  parachloraniline  and  citraconic  acid,  showing  the  correctness  of 
the  above  formula. 

When  bromine  acts  on  citraconil,  hTomocUra.conpar(ihromanil, 
CjHjBrOi  I  N'CjHiBr,  is  formed.  This  crystallises  in  white,  shining 
needles,  soluble  in  alcohol  and  melting  at  178"*.  It  can  be  sublimed, 
bat  decomposes  if  heated  rapidly.  When  heated  with  ammonia, 
parabromaniline  is  formed,  together  with  hydrogen  bromide,  much 
resinous  matter,  and  an  acid  of  the  formula  GiH9Br04.  This  acid 
yields  a  silver  salt,  k^tO^M-iBrOif  crystallising  in  prisms,  and  a  lead 
salt,  PbC7H7Br04,  forming  microscopic  crystak.  It  appears,  therefore, 
that  the  original  bromo-derivative  contained  one  bromine-atom  in  the 
citraconic  nucleus,  and  that  when  heated  with  ammonia  this  nucleus 
is  converted  into  a  higher  brominated  homologue  of  the  citraconio 
series,  together  with  other  byo-products. 

When  only  enongh  bi-omine  is  employed  for  the  formation  of 
cUra4S(ynparabr<ymanil^  white,  crystalline  needles  melting  at  about  118** 
were  obtained,  but  this  compound  has  not  yet  been  obtained  in  a  pure 
state.  L.  T.  T. 

Action  of  Fhenylhydrazine  on  Ethyl  Chloracetoacetate.  By 
G.  Bender  {Bet.,  20,  2747— 2752).— Ethyl  chloracetoacetate  reacts 
with  phenylhydrazine  in  ethereal  solution  to  form  a  oompoand, 
Ci^HiiNjO, ;  it  is  probable  that  a  hydrazine-derivative, 

NHPh-N :  CMe-CHCl-COOEt, 

is  at  first  formed,  which  is  sabsequently  converted  into  a  compound, 
NPh :  N-CHMe-CHCl-COOEt,  and  finally  by  abstraction  of  the 
elements  of  hydrogen  chloride  into  NPh  :  N-CMe  I  CHCOOEt,  or 
ethylic  ^-phenylazocrotonate.  This  snbstance  crystallises  in  long,  red 
needles,  melting  at  50'5°,  very  soluble  in  alcohol ;  on  saponification,  it 
yields  a  potassium  salt,  NPh  1  N-CMe'.  CH-COOK,  which  forms 
reddish-yellow  scales,  very  soluble  in  water,  insoluble  in  alcohol. 
The  salt  on  acidification  yields  the  corresponding  anhydride  as  a 
brownish-yellow  powder,  whose  purification  presents  considerable 
dificulty.  Ethylic  /3-phenylazoci'otonate  when  reduced  yields  phenyl- 
methylpyrazolone  and  its  first  oxidation  product  or  its  bis-deriva- 
tive, together  with  a  substance  not  further  examined.  The  bis-deri- 
vative yields  with  bromine  a  compound,  CaoHnNiOiBr,  which  crystal- 
lises in  colourless  needles,  melting  at  217°  with  decomposition. 
o-Naphthylamine  with  ethylic  chloracetoacetate  yields  a  compound, 
ChHmNOsCI;  this  crystallises  in  colourless  prisms,  melting  at  75*" ;  its 
formation  is  due  to  a  change  analogous  to  the  first  of  the  reactions 
given  above  in  the  case  of  phenylhydrazine.  V.  H.  Y. 
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Isomerio  Fhthalophenylhydrazines.  By  G.  Pellizari  {Oaazetta^ 
17,  278 — ^285). — The  author  has  previously  described  two  isomerio 
phthalyl-derivatives  of  phenylhydrasine  obtained  bj  the  action  of 
this  base  on  phthalimide  and  phthalic  anhydride  respectively  (Abstr., 
1886,   125).  '  To    the    former,  melting    at    179'',    the  constitution 

m 

NHPh-N<QQ>C6H4,  to  the  latter,  melting  at  210^  the  constitution 

NPh'CO 
■^ji-xT pQx^CeHi  was  assigned.    If  these  formula  are  correct,  a 

methyl-derivative  of  the  former,  or  anilophthalimide,  on  separation 
of  the  phthalyl  grouping,  should  yield  a  symmetrical  methyiphenyl- 
hydrazme,  l^PhMe*NHs,  that  of  the  latter,  or  phthaiophenylhydrazine, 
the  symmetrical  derivative,  NHPh-NHMe.  Phthalophenylhydrazine, 
heated  with  methyl  iodide  and  alcohol,  yields  a  methyUderivative, 
crystallising  in  long,  yellowish-white  prisms,  which  melt  at  125"^ 
without  decomposition ;  this  is  decomposed  by  concentrated  hydro- 
chloric acid,  yielding  methylphenylhydrazine,  NHPh'NHMe.  The 
constitution  of  the  isomeride  has  previously  been  proved  by  Hotte, 
but  in  answer  to  his  criticisms  (Abstr.,  1887,  770)  it  is  shown  iihat 
phthalic  anhydride  and  phenylhydraEine,  reacting  in  molecular  pro- 
portions, give  either  anilophthalimide  or  phthalophenylhydrazine, 
according  to  the  temperature ;  at  ordinary  temperatures,  phenyl- 
hydrazine-phthalic  acid  is  at  first  formed,  which  on  subsequent  heat- 
ing yields  anilophthalimide ;  if,  however,  the  reaction  proceeds  at  163°, 
the  melting  point  of  the  acid,  at  which  temperature  it  is  unstable, 
phthalophenylhydrazine  is  formed  in  the  greater  proportion. 

V.  H.  V. 
Dyes  from  Aniline  Chromates.    By  S.  Gbawitz  (Gompt.  rend., 
105,  576 — 577). — A  question  of  priority  and  patent  right. 

Azophenine.  By  0.  N.  Witt  {Ber,,  20,  2659— 2660).— A  reply 
to  Fischer  and  Hepp  (Abstr.,  1887,  1105),  in  which  the  author  points 
out  that  the  constitutional  formula  proposed  by  them  is  inadmissible, 
since  azophenine  does  not  form  an  acetyl- derivative  when  heated  with 
acetic  anhydride,  and  yields  a  considerable  quantity  of  aniline  on 
treatment  with  tin  and  hydrochloric  acid.  On  these  g^unds,  the 
author  adheres  to  his  published  views  on  the  constitution  of  azo- 
phenine (Abstr.,  1887,  821).  W.  P.  W. 

Substitnted  Safranines.  By  P.  Barbieb  and  L.  Yigkon  {Compt, 
rend.,  105,  670 — 672). — Paranitrosodimethylaniline  has  no  action  on 
aniline  at  the  ordinary  temperature  in  presence  of  water,  glacial 
acetic  acid,  or  an  excess  of  aniline,  but  at  80°  there  is  an  extremely 
violent  reaction. 

If  equal  molecular  proportions  of  aniline  and  paranitrosodimethyl- 
aniline are  dissolved  in  eight  times  their  weight  of  ethyl  alcohol  of  92^, 
and  heated  on  a  water-bath,  a  reaction  takes  place  at  80^,  with  con- 
siderable development  of  heat,  and  is  complete  in  about  three  hours. 
When  the  liquid  is  cooled,  a  solid  separates,  which  is  washed  with 
dilute  hydrochloric  acid,  and  then  crystallised  from  boiling  toluene. 
Tetramethyldiamido''azobenzene  is  thus  obtained  in  brilliant,  brown, 
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crystalline  plates,  which  melt  imperfectlj  at  218 — 220°  without  vola- 
tilisation, and  when  redaced  with  zinc  and  salphnric  acid,  yield 
dimethjlparaphenjlenediamine  in  almost  theoretical  quantity.  If.  is 
almost  insoluble  in  water,  and  only  slightly  soluble  in  dilute  acids,  but 
diflBolTes  in  concentrated  acids  forming  deep  red  solutions. 

The  alcoholic  liquid  separated  from  the  tetramethyldiamido-azo- 
benzene  has  a  deep,  violet-red  colour,  and  when  evaporated  leaves  a 
viscid  residue,  which  dissolves  almost  completely  in  water.  When 
this  solution  is  mixed  with  sodium  carbonate,  a  precipitate  is  formed, 
and  if  the  filtrate  is  mixed  with  sodium  chloride,  dimethylphenosafra- 
nine  separates,  and  is  purified  by  repeating  the  treatment  with  sodium 
carbonate  and  chloride. 

The  equation  representing  the  reaction  is — 

2NH,Ph  -f  SCja^O-NMcHCl  =  C,JI^,  +  C«,H„N4C1  + 
SH^O  +  2HC1.  0.  H.  B. 

Action  of  Acid  Amides  on  Bromacetophenones.  By  M.  Lewt 
{Ber.,  20,  2576— 2580).— When  bromacetophenone  is  heated  with 
acetamide  (2  parts)  at  120 — 130**,  for  one  hour,  a  hose,  CmHgNO,  is  ob- 
tained. This  forms  long,  colourless  needles,  readily  soluble  in  alcohol 
and  ether;  it  melts  at  45^  and  boils  at  241 — 242°;  it  has  slightly 
basic  properties.  The  hydrochloride,  doHgNCHCl,  crystallises  in 
small  needles ;  when  treated  with  an  excess  of  hydrogen  chloride,  it 
yields  a  heavy,  fuming  oil,  possibly  an  acid  salt.  The  platino- 
chloride,  (CioN9NO)i,HtPtCl«  +  2H3O,  separates  in  dense,  yellow 
flakes,  consisting  of  orange-coloured  needles,  which  melt  at  130 — 140 
with  decomposition.  The  sulphate  forms  white,  lustrous  plates,  which 
decompose  in  contact  with  water.  The  pier  ate  crystallises  in  lemon- 
coloured  needles,  melting  at  133 — 134'^. 

The  forinamide  hose,  C^HtNO,  prepared  by  heating  bromaceto- 
phenone with  formamide,  is  a  thick,  colourless  oil,  which  becomes 
yellow  when  exposed  to  air ;  it  solidifies  when  cooled  with  a  freezing 
mixture,  melts  at  &*,  and  boils  at  220 — 222°.  The  hydrochloride  melts 
at  SO**.  The  platinochloride  (with  2  mols.  HjO)  crystallises  in  slender, 
yellow  needles.  The  henzamide  base,  GiftHiiNO,  is  prepared  by  heating 
bromacetophenone  and  benzamide  at  140 — 150*";  the  product  is 
extracted  several  times  with  boiling  water,  and  the  residue  fractionally 
distilled.  It  crystallises  from  alcohol  in  large,  colourless  plates, 
readily  soluble  in  the  usual  solvents,  melts  at  102—103°,  and  boils  at 
338 — ^340°.  The  hydrochloride  crystallises  in  slender,  matted  needles ; 
it  is  slowly  decomposed  by  boiling  water.  N.  H.  M. 

laonitroso-componndB :  Isobenzaldoziine.  By  E.  Bkckhanm 
{Ber.,  20,  2766 — 2768). — When  benzaldoxime  is  mixed  with  sulphuric 
acid  in  presence  of  ice,  a  solid,  white  substance  separates  out  under 
certain  conditions ;  sometimes  an  oil  is  obtained.  The  former,  pro- 
bably a  polyineride  of  benzaldoxime,  crystallises  in  glistening  needles, 
melting  at  128 — 130" ;  it  is  distinguishable  from  benzamide  by  its 
crystaliine  form.    The  oil  is  beuzaidehyde,  produced  by  the  re-forma- 
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tion   of  the  oxime  and  its  subseqaent   decomposition  by  the  acid. 
present.  V.  H.  V. 

Condensation  of  Cinnamic  Acid  with  Gallic  Acid.  By  E. 
Jacobsen  and  P.  Julids  (Ber.,  20,  2588— 2.*i89). —iS/yro^aZ^/, 
C10H1OO5,  is  prepared  by  heating  cinnamic  acid  (10  parts),  gallic  acid 
(12  parts),  and  snlphnric  acid  (150  parts)  at  45-- 55°,  for  two  to  three 
hours.  The  product  is  poured  into  water,  filtered,  and  the  precipitate 
washed  with  slightly  acidified  boiling  wateo*.  It  crystallises  in  bright- 
yellow,  microscopic  needles,  which  do  not  melt  at  350° ;  it  is  very 
sparingly  soluble,  except  in  boiling  alcohol,  aniline,  and  glacial  acetic 
acid,  and  sublimes  when  carefully  heated  in  large,  yellow,  lustrous 
needles.  Alkalis  dissolve  it  with  green  colour,  which  changes  to  blae, 
and  then  red,  when  the  solution  is  heated.  The  solution  in  sulphuric 
acid  is  yellowish-red.  When  oxidised  with  dilute  nitric  acid,  it  yields 
a  large  amount  of  phthalio  acid.  The  triacetyl-derivative,  CnHuOs* 
crystallises  in  pale-yellow  needles.  With  mordants,  styrogallol  yields 
shades  similar  to  those  obtained  with  nitroalizarin.  N.  H.  M. 

Paradiphenoldicarboxylic  Acid.  By  R.  Schmitt  and  C. 
Kretzschmab  (i?er.,  20,  2703 — 2704). — ParadipJienoldicarhoxylic  acidy 
COOH-CeH3(OH)-G6H3(OH)-COOH,  is  obtained  when  sodium  para- 
diphenol  is  heated  in  an  autoclave  with  liquid  carbonic  anhydride  at 
200°  for  nine  hours,  and  the  resulting  product  is  treated  with  an  acid. 
It  crystallises  in  small,  microscopic  needles,  melts  at  131**  with  the 
evolution  of  carbonic  anhydride,  is  not  volatile  with  steam,  has  a 
slightly  bitter  tastfe,  and  is  readily  soluble  in  ethyl  and  methyl  alcohol 
and  in  ether,  sparingly  soluble  in  water  (100  c.c.  of  water  at  15°  dis- 
solving 00052  gram  of  the  acid),  and  insoluble  in  benzene  and  chloro- 
form. Suspended  in  water,  it  is  coloured  bluish- violet  with  ferric 
chloride,  the  colour  changing  to  a  dull  brown  on  heating,  whilst  tho 
sodium  salt  when  similarly  treated  yields  a  deep  blue  solution,  from 
which  indigo- blue  flocks  separate.  W.  P.  W. 

Orthamidotriphenylmethane.  By  0.  Fischer  and  A.  FrInkel 
(Annalen,  241,  362 — 368). — The  preparation  of  diphenylquinolyl- 
methane  has  been  previously  described  by  the  authors  (Abstr.,  I806, 
561).  The  sulphate  and  picrate  are  precipitated  on  the  addition  of 
sulphuric  or  picric  acid  to  alcoholic  solutions  of  the  base.  The  nitro- 
derivative  melts  at  213'"*  with  decomposition,  and  the  amido-componnd 
on  oxidation  forms  a  violet-coloured  solution. 

Triphenylmethaneorthocarboxylic  acid  is  prepared  by  slowly  adding 
a  solution  of  the  hydrochloride  of  the  diazo-compound  of  amidotri- 
pheuylmethane  to  a  solution  of  potassium  cyanide  and  copper  sulphate 
at  90°.  The  crude  product  is  saponified  with  alcoholic  potash,  and 
the  acid  precipitated  from  the  aqueous  solution  of  the  potassium  salt 
by  hydrochloric  acid.  Alcohol,  ether,  acetic  acid,  and  benzene  dis- 
solve the  acid  freely.  It  melt>s  at  162°  and  volatilises  without  decom- 
position  ;  it  is  identical  with  the  acid  Baeyer  (Abstr.,  1880,  650) 
obtained  from  phthalophenone. 

Orihohydroxytriylieiiylmethane  is  formed  by  passing  air  through  a 
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solution  of  diazoaxnidotriphenjlinethaiie  Bulphaie,  and  boiling  the 
prodact  in  a  current  of  carbonic  anhydride.  It  is  soluble  in  alcohol 
and  ether,  and  melts  at  118^. 

The  acetic  derivative  of  amidotriphenylmethane  melts  at  168 — 169", 
and  is  freely  soluble  in  alcohol,  benzene,  and  acetic  acid.  The  thio' 
carbamide  melts  at  128^,  and  dissolves  readily  in  ether,  carbon  bisul- 
phide, and  hot  alcohol.  W.  C.  W. 

Two  Dihydroxynaphthalenes.  By  A.  Emmert  (Annalen,  241, 
368 — 373). — ^/3-Naphthol  yields  two  sulphonic  acids  on  treatment  with 
sulphnric  acid,  and  each  acid  is  converted  into  a  dihydroxynaphtha- 
lene  by  fusion  with  potash. 

fi-P'Dihydroxynaphtkalene  melts  at  215 — 216**,  and  dissolves  freely 
in  alcohol  and  ether.  Ferric  chloride  produces  a  yellowish-white 
precipitate*  At  120°  alcoholic  potash  and  ethyl  iodide  convert  the 
dihydroxynaphthalene  into  an  ethyl  ether,  CloflaCOEta).  It  forms 
silky  plates  and  melts  at  162°.  The  diacetate^  CioH«(OAc)2,  melts  at 
175°. 

P'Ot'THhydroxynaphihalene  is  soluble  in  alcohol,  ether,  benzene,  and 
water.  It  melts  at  178°,  and  gives  a  blue  precipitate  with  ferric 
chloride.  The  diethyl  ether  crystallises  in  prisms,  melting  at  67°,  and 
the  diacetate  forms  rhombic  plates  and  melts  at  108**.        W.  C.  W. 

Derivatives  of  DL/S-naphthylamine.  By  C.  Bis  (^er.,  20, 
2618 — 2628). — Crude  di-/3-naphthylamine  is  purified  by  distillation 
and  crystallisation  from  benzene;  it  melts  at  about  471**. 

Methyldi-fi-naphlhylamine,  NMe(CioH7)2,  is  prepared  by  heating  di- 
naphthylamine  and  methyl  iodide  (equal  molecular  weights)  for  five 
hours  at  IdO"*,  and  crystallises  from  alcohol  in  nearly  colourless  needles 
melting  at  139 — 140**.  It  dissolves  rather  readily  in  warm  alcohol, 
glacial  acetic  acid,  benzene,  and  ether,  and  is  almost  insoluble  in  light 
petroleum.  The  alcoholic  solution  shows  a  bluish-violet  fluorescence. 
It  is  insoluble  in  dilute  mineral  acids;  the  hydrochloride  foi*ms  slender, 
lustrous  crystals,  which  decompose  quickly  in  presence  of  water.  The 
solution  in  strong  sulphuric  acid  is  yellow,  and  acquires  an  intense 
brown  colour  on  addition  of  a  trace  of  a  nitrite  or  nitrate. 

Uthyldi-fi-naphthylamine^  NEt(CioH7)2>  crystallises  in  almost  colour- 
less prisms  melting  at  23P;  it  resembles  the  methyl  compound  in 
solubility ;  the  hydrochloride  is  a  white,  crystalline  powder. 

Methyl  di-^naphthylcarbamate,  N(CioH7)a'COOMe,  is  obtained  by 
heating  di-/3-naphthylamine  and  methyl  chloro formate  (equal  weights) 
at  150 — 160**  for  two  and  a  half  hours.  It  crystallises  from  alcohol 
in  slender,  white  needles,  melting  at  113 — 114**,  dissolves  readily  in 
alcohol,  ether,  and  benzene.  It  crystallises  from  benzene  with  ^  mol. 
CeHe.     It  distils  almost  without  decomposition. 

Tetrahromodi'fi'naphthylaminef  CaoHiiBr4N,  is  prepared  by  the  action 
of  bromine  (4  mols.)  on  a  well-cooled  ^lution  of  di-/3-naphthylamine 
in  glacial  acetic  acid.  It  cnrstallises  in  long,  white,  matted  needles, 
which  melt  at  245 — 246''.  It  dissolves  rather  readily  in  hot  benzene 
and  cumene,  very  sparingly  in  ether,  light  petroleum,  and  alcohol. 
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It  is  not  attacked  by  boiling  concentrated  aqneoas  potash ;  bromine 
does  not  act  on  it. 

Octobromodi-fi-naphthylamine,  CaoH7Br8N,  is  formed  when  /9-dinaph- 
thjlamine,  as  dnst,  is  added  to  an  excess  of  bromine  in  presence  of 
alnminiam  bromide.  The  product  is  stirred  well,  and  the  yellow  pre- 
cipitate, after  being  treated  with  alkali  and  with  boiling  hydrochloric 
acid  to  remove  adhering  bromine  and  aluminium,  is  crystallised  from 
cumene.  It  forms  slender,  white  needles,  which  melt  at  about  300°, 
and  dissolve  readily  in  boiling  nitrobenzene,  less  in  boiling  cnmeDe ; 
in  other  solvents  it  is  sparingly  or  not  at  all  soluble. 

Nitrosodi-fi-naphthylaminej  NO'N(CioH7)2,  is  prepared  by  adding  the 
calculated  amount  of  sodium  nitrite  dissolved  in  a  little  water  to  a 
mixture  of  alcohol  and  sulphuric  acid  containing  di-/3-naphthylamine 
in  the  form  of  dust.  It  crystallises  from  benzene  in  groups  of  white 
needles,  melting  at  139 — 140°,  sparingly  soluble  in  alcohol,  readily  in. 
benzene. 

Dinitrodi-p-naphthylamine^  C2oHi8N(N02)i,  is  formed  when  strong 
nitric  acid  is  slowly  added  to  a  cooled  solution  of  the  amine  in  glacial 
acetic  acid;  it  separates  after  some  time  as  a  yellow  powder.  It 
crvstallises  in  yeflowish-red  needles,  melting  at  224—225**,  readily 
soluble  in  boiling  cumene,  less  soluble  in  benzene,  and  almost  in- 
soluble in  alcohol  and  ether. 

Teiranitrodi-fi'naphthylaminef  C2oHiiN(N02)4,  is  obtained  by  gradu- 
ally adding  nitric  acid  (3  parts)  mixed  with  glacial  acetic  acid  to  a 
solution  of  dinaphthylamine  (1  part),  in  glacial  acetic  acid.  It 
crystallises  from  nitrobenzene  in  grains,  which  melt  at  285 — 286**, 
and  detonate  when  more  strongly  heated.  It  is  sparingly  or  not  at 
all  soluble  in  the  ordinary  solvents,  readily  soluble  in  boiling  nitro- 
benzene. 

Hexanitrodi-p'^aphthylamine^  CaoH9N(NOa)e,  prepared  by  heating 
the  finely- powdered  amine  with  fuming  nitric  acid,  conld  not  be  ob- 
tained in  crystals.  It  dissolves  readily  in  alcohol,  less  in  glacial 
acetic  acid,  and  is  almost  insoluble  in  ether,  benzene,  cumene,  and 
nitrobenzene.  Alkaline  carbonates  dissolve  it  readily.  When  mixed 
with  excess  of  copper  oxide,  it  decomposes  with  explosive  violence, 
and  was  therefore  not  analysed.  The  potdssium  and  harium  salts  were 
analysed  ;  they  are  both  amorphous. 

BenzoylortJwnitrodi'fi'naphthylamine,  OyjHieNO'NOa,  is  prepared  by 
adding  a  mixture  of  fuming  nitric  and  sulphuric  acids  te  a  solution  of 
benzoyIdi-/3-naphthyIamine  in  cold  glacial  acetic  acid,  and  subse- 
quently heating  the  whole  at  50 — 60  .  It  crystallises  from  benzene 
in  well- formed,  yellow,  transparent  crystals  (with  1  mol.  C«He),  melt- 
ing at  95**.  Crystallised  from  alcohol  it  melts  at  168°.  It  dissolves 
readily  in  warm  benzene,  less  in  alcohol. 

CPh 
Benzenylnaphthylefieamidvnej  N^.^  tt  ^N'OioH?,  is  obtained  by  re- 

ducing  benzoylnitrodinaphthylamine  dissolved  in  glacial  acetic  acid 
with  excess  of  tin  and  hydrochloric  acid.  It  crystallises  from  benzene 
in  transparent,  slender  needles  (with  1  mol.  CeHj)  melting  at  113 — 
114** ;  when  crystallised  from  other  solvents  it  melts  at  163**.  It  sub- 
limes when  carefully  heat«d  in  small,  colourless  plates,  and  distils 


Digiti 


ized  by  Google 


ORGANIC  CHEMISTRY.  59 

with  sligllt  decomposition.     It  is  readily  soluble.     The  hydrochloride 
forms  slender,  matted  needles  which  decompose  in  contact  with  water. 

N.  H.  M. 

Naphtliaphenasiiie.  Bj  P.  Brunnek  and  O.  N.  Witt  (Ber,,  20, 
8660 — 2663).  —  Naphtkaphenaainesulphonic  acid  is  obtained  when 
naphthaphenazine  is  heated  with  10  times  its  weight  of  35  per  cent. 
fuming  sulpharic  acid  at  100**  for  12  hours.  It  crystallises  in  orange- 
red  needles,  melts  above  290°,  and  is  soluble  in  water  and  alcohol.  In 
concentrated  sulphuric  acid  it  dissolves  with  a  deep  orange- brown 
colour,  which  becomes  orange-yellow  on  dilution.  The  sodiimy  saK, 
CieHgNa'SOsNa  +  2HtO,  was  prepared.  On  fusion  with  potassium 
hydroxide,  a  ewrhodol  is  obtained  which  differs  from  that  previously 
described  (Abstr.,  1887,  153),  since  it  dissolves  in  hydrochloric  acid 
with  a  red  colour,  and  in  concentrated  sulphuric  acid  with  a  dark- 
green  colour  changing  to  red  on  dilution.  A  similar  compound  has 
been  prepared  by  diazotising  the  eurhodine  formed  by  the  reduction 
of  nitronaphthaphenazine* 

Gyanonaphthaphenazine^  CieHsNa'CN,  is  obtained  when  sodium 
naphthaphenazinesulphonate  is  distilled  with  potassium  cyanide  or 
dry  potassium  ferricyanide.  Crystallised  from  cumene,  it  melts  at 
236 — ^287°,  and  dissolves  in  concentrated  sulphuric  acid  with  a  cherry- 
red  colour,  which  changes  through  orange  to  yellow  on  dilution.  If 
heated  with  hydrochloric  acid  under  pressure,  it  is  decomposed  into 
naphthaphenazine  and  formic  acid,  but  when  heated  with  alcoholic 
potash  at  220 — 230*  it  is  partially  converted  into  naphthaphennzine- 
carhoxylic  acid.  This  is  sparingly  soluble  in  the  ordinary  solvents, 
melts  above  360°,  and  dissolves  in  concentrated  sulphuric  acid  with  a 
deep-red  colour,  changing  to  yellow  on  dilution.  The  potassium  salt 
crystallises  in  white  needles  and  is  sparingly  soluble  in  water. 

W.  P.  W. 

Naphtholcarbozylio  Acids.  By  R.  Schmitt  and  E.  Bubkard 
(Ber.,  20,  2699— 2704i).—»'Naphtholcarhowylic  acid  (m.  p.  187")  can 
be  prepared  by  heating  sodium  «-naphthol  with  liquid  carbonic  anhy- 
dride in  an  autoclave  at  130"*,  and  is  a  comparatively  stable  compound 
(oompM^  Abstr.,  1887,  732),  since  it  is  only  partially  decomposed  by 
prolonged  boiling  with  water,  in  which  it  is  very  sparingly  soluble. 
The  aqueous  solution  is  colonized  greenish-blue  by  ferric  chloride. 
The  sodium  salt,  with  3  mols.  HaO,  crystallises  in  large,  thin,  nacreous 
scales;  the  ammonium  salt  forms  long  needles;  the  calcium  emd  barium 
salts  crystallise  in  long  needles.  The  methyl  salt,  OH*CioHe'COOMe, 
melts  at  78°,  the  ethyl  salt  at  49°,  and  the  phenyl  salt  at  96''.  The 
oceiyZ-derivative,  OAc-CioH«'COOH,  melts  at  158" ;  the  6romo-deriva- 
iire,  OH-CwHeBr-COOH,  melts  at  238°  ;  the  nt^ro-derivative, 

0HC„>H5(N0g)-C00H, 

melts  at  202**,  and  yields  /3-nitro-a-naphtbol  when  heated  with  lime ; 
the  ami(2o-derivative  melts  above  200°,  and  its  oce^yZ-compound'  at 

186°.      Metadiazonaphtholcarboxylio    acid,   OH'CioH6<^ .  ^>,  and 

parazobenzenesulphonic  acid-a-naphtholcarboxylic  acid, 

SOaH-CftH4'N,-CioH5(Ofl)-COOH, 
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were  also  obtained,  and  the  latter  on  reduction  with  zinc  and 
hydrochloric  acid  yields  an  amido-a-naphtholcarboxylic  acid  which 
crystallises  in  colourless,  prismatic  needles,  is  very  sparingly 
soluble  in  water,  and  melts  above  200°,  but  differs  from  the 
amido-derivative  just  described  since  its  ace^y^compound  melts 
at  195°. 

When  sodium  /3-naphthol  is  similarly  heated  with  liquid  carbonic 
anhydride  in  an  autoclave  at  130°,  p^naphtholcarhoxylic  add  is  ob- 
tained, and  is  separated  by  treating  the  product  with  ammonium 
carbonate  and  precipitating  with  hydrochloric  acid.  This  acid  readily 
decomposes  on  heating,  and  sbows  all  the  properties  of  Elauffmann's 
acid  (Abstr.,  1882,  10(58).  Ferric  chloride  colours  its  aqueous  solu- 
tion a  pure  blue.  The  ammonium  salt  crystallises  in  yellow  needles, 
whilst  the  barium,  calcium,  and  silver  salts  resemble  the  corresponding^ 
salts  of  the  d»-acid.  The  methyl  salt  melts  at  76°,  and  the  ethyl  salt 
at  65°. 

When  sodium  /3*naphthol  is  heated  at  280 — 290°  in  a  current  of 
carbonic  anhydride,  absorption  of  the  gas  rapidly  takes  place,  and  a 
product  is  obtained  consistiug  of  ^-naphthol,  undecomposed  sodium 
/:)-naphthol,  and  ^'naphtholcarboxylic  acid.  This  acid  is  extremely 
stable,  and  crystallises  from  water  in  lustrous,  rhombic,  yellow  scales, 
which  melt  at  216*  without  decomposition,  and  are  readily  soluble  in 
alcohol  and  ether,  soluble  in  toluene,  benzene,  and  chloroform,  and 
sparinorly  soluble  in  hot  water.  Ferric  chloride  colours  the  aqueous 
solution'blue.  W.  P.  W. 

Terpenes.  Part  VI.  By  O.  Wallace  (Annalen,  241,  315—328). 
— The  compound  which  the  author  (Abstr.,  1887,  967)  recently  de- 
scribed as  terpene  nitrite  is  terpinene  nitrosite.  It  forms  monoclinic 
crystals ;  a  :  6  :  c  =  1*0103  :  1  :  0-66978 ;  /3  =  80°  31'. 

Terpinene  nitrolethylamine,  NHEt"CioHi»  I  NOH,  is  obtained  by 
boiling  for  a  short  time  an  alcoholic  solution  of  the  nitrosite  with  a 
strong  aqueous  solution  of  ethylamine.  The  crude  product  is  poured 
into  water,  the  precipitate  dissolved  in  hydrochloric  acid,  and  the  base 
reprecipitated  by  ammonia.  The  base  melts  at  130 — 131°,  and  dis- 
solves in  boiling  alcohol,  ether,  chloroform,  and  in  warm  dilute 
solutions  of  alkalis.  The  hydrochloride,  CitHnN^OjHCl,  is  crystalline, 
and  dissolves  freely  in  water  and  alcohol.  The  nitroso-compound 
melts  at  132 — 133°.  It  is  decomposed  by  boiling  with  an  excess  of 
hydrochloric  acid,  yielding  hydroxylamine. 

Terpinene  nitroldiethylamvne,  NEt^'CoHu  I  NOH,  melts  at  117—118°. 

Terpinene  nitrolm ethylamine,  NHMe'CioHw  I  NOH,  crystallises  in 
prisms  and  melts  at  141°.  The  dim  ethylamine,  NMot'CioHis  I  NOH, 
melts  at  160 — 161°.     It  dissolves  in  chloroform. 

The  amylamine-comjpound  is  less  soluble  in  alcohol  and  ether  than 
the  preceding  substances.  It  melts  at  118 — 119°.  The  piperidine, 
CioHiftNO,NC8Hio,  melts  at  153 — 154°.  It  is  insoluble  in  alkalis,  but 
its  salts  are  freely  soluble  in  water.  The  hydrochloride  is  obtained  as 
an  oil  oh  passing  dry  hydrogen  chloride  into  an  ethereal  solution  of 
the  base. 

Terpinene  nitrolwmine  is  formed  by  adding  ammonia   to  a   hot 
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alcoholic  solution  of  terpinene  nitrosite.     After  recrjstallisation  from 
hot  water  it  melts  at  116 — 118°. 

By  adding  a  mixture  of  nitric  acid  and  amyl  nitrite  to  carvene  or 
citronene  saturated  with  dry  hydrogen  chloride,  Maissen  (Qazzettg, 
13,  99)  obtained  a  crystalline  compound  melting  with  decomposition 
at  114-— 115''.  The  author  has  obtained  the  same  or  similar  deriya- 
tives  from  cinnamene  and  dipentene.  They  melt  at  109°  and  110 — 
111°  respectively,  and  act  on  oiiganic  amines,  yielding  crystalline 
bases.  W.  C.  W. 

Constitutioii  of  some  Pyrroline-derivativeB.  By  G.  Cumician 
and  P.  SiLBKE  (Ber,,  20,  2594—2607 ;  compare  Abstr.,  1887,  597). 
— DihroTnodiacetyljfyrroUnef  CiNHAcjPra,  is  prepared  by  the  action  of 
bromine  yaponr  on  a  warm  solution  of  2  grams  of  pyrrylenedimethyl* 
di  ketone  in  700  c.c.  of  water.  It  crystallises  from  alcohol  in  white 
needles  melting  at  171 — 172°,  insolable  in  water,  soluble  in  alcohol, 
ether,  and  in  alkaline  carbonates.  Nitric  acid  oxidises  it  readily  at 
the  ordinary  temperature  to  dibromomaleimide ;  the  constitution  of 
the  base  is  therefore  [Bra :  Ac^  =8:4:2:5]. 

NitrodibrcmacetylpyrroUne,  C^NHBrjAc'NOa  [Bra  :  Ac  :  NOa  = 
3  :  4  :  2  :  5],  is  formed  when  dibromodiaoetylpyrroline  (8  grams)  is 
dissolTed  in  faming  nitric  acid  (80  grams),  and  crystallises  from 
alcohol  in  long,  white  needles  melting  at  206°.  It  is  soluble  in 
alcohol,  ether,  ethyl  acetate,  hot  glacial  acetic  acid,  and  benzene,  very 
sparingly  soluble  in  water,  insoluble  in  light  petroleum.  Alkaline 
carbonates  dissolve  it  readily  with  intense  yellow  colour. 

Dinitrodibromapyrrolinef  C4NHBra(N02)a  [=3:4:2:5],  is  ob- 
tained by  the  action  of  a  well-cooled  mixture  of  sulphuric  and  fuming 
nitric  acids  on  the  mononitro-com pound.  It  crystallises  from  water 
in  large,  yellow  plates  (with  1  mol.  HjO),  which  melt  at  aboat 
169°  with  decomposition ;  it  is  readily  soluble  in  ether,  alcohol,  hot 
water,  and  hot  benzene,  and  dissolves  in  alkaline  carbonates  with 
evolution  of  carbonic  anhydride.  If  the  mixed  acids  are  allowed  to 
act  on  the  mononitro-compound  at  the  ordinary  temperature,  dibromo- 
maleamide,  melting  at  227°,  is  formed.  The  latter  is  also  formed 
when  dinitrodibromopyrroline  is  heated  at  165°;  nitric  oxide  is 
evolved. 

When  dinitrodibromopyrroline  is  heated  with  sulphuric  acid 
(20  parts)  it  is  converted  quantitatively  into  dibromomale'ic  acid.  It  is 
probable  that  the  imide  of  dibromomale'ic  acid,  and,  therefore,  male'ic 
acid  also,  are  symmetrically  rather  than  unsymmetrically  constituted  : 

<<Qg^QQ>NH,  rather  than  <c.OO-NH'^'       (Compare    Anschiitz, 

Abstr.,  1887,  916). 

Dibromopyrrolinedicarboxylic  acid  behaves  towards  fuming  nitric 
acid  in  a  manner  similar  to  dibromodiaoetylpyrroline;  dinitro- 
dibromopyrroline [NOa :  NOa  :  Br  :  Br  =  2  :  5  :  3  :  4]  is  formed 
identical  with  that  obtained  from  dibromodiacetylpyrroline.  The 
reaction  shows  that  the  two  carboxyl-groups  in  pyrrolinedicarboxylic 
acid  have  the  positions  2  :  5. 

Methyl  dibramopyrrolinedicarhoxylate,   C4NHBra(COOMe)2,    is   ob- 
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tained  by  dissolving  methyl  pyrrolinedicarboxylate  (3  grams)  in  water 
(1  litre),  and  saturating  the  lukewarm  solution  with  bromine  vapour. 
The  yield  is  4*5  grams  of  pure  product.  It  crystallises  from  alcohol 
in  long,  white  needles,  melting  at  222"*,  soluble  in  ether,  almost 
insoluble  in  water.  When  2  grams  of  the  salt  ij9  added  to  40  gramg 
of  fuming  nitric  acid  at  —18°,  and  the  whole  poured  into  400  cc  of 
ice- water,  and  treated  with  potash  (30  grams),  the  compotmd 
G4H4BrN04  is  obtained.  It  is  a  crystalline  compound,  melting  at 
168 — 171**  with  decomposition,  soluble  in  ether,  alcohol,  and  hot 
benzene,  rather  sparingly  soluble  in  water,  and  insoluble  in  light 
petroleum.  It  dissolves  in  alkaline  carbonates  with  evolution  of  car- 
bonic anhydride.  The  constitutional  formula  CBrO-C(NOH)-COOMo 
is  suggested  for  it. 

Methyl  dibromacefylcarhopyrrolcUef  CdNHBrtAcCOOMe,  is  pre- 
pared in  a  manner  similar  to  the  methyl  salt  of  the  bromodicarbozylio 
Bcid,  which  it  completely  resembles  in  its  behaviour  towards  fuming^ 
nitric  acid. 

DthromacfitylmethylpyrroUnef  CTHTBrjNO,  is  prepared  by  treating 
a  solution  of  2  grams  of  acetylmethylpyrroUne,  melting  at  85 — 8d** 
(Abstr.,  1886,  719),  with  an  excess  of  bromine.  It  crystallises  from 
dilute  alcohol  in  long,  white  needles,  of  a  silky  lustre,  melts  M  161-- 
162*,  dissolves  in  ether,  carbon  bisulphide,  and  chloroform,  and  is 
sparingly  soluble  in  boiling  water.  When  the  finely-powdered 
compound  is  warmed  with  fuming  nitric  acid,  dibromomale'imide 
(m.  p.  227**)  is  formed.  The  constitution  of  aoetylmethylpyrroline  is 
therefore  [Ac  :  Me  =  8:5]. 

In  order  to  obtain  further  evidence  as  to  the  constitution  of  pymyyl 
methyl  ketone  and  Schwanert's  carbopyrrolio  acid,  triln*omacetyi- 
pyrroline  and  methyl  tribromooarbopyrrolate  were  converted  into 
dibromomale'imide  by  the  action  of  nitric  acid. 

Dibromonitracetylpyrrolinej  CiNHBr^Ac-NOa  [Br  :  Br  :  Ac  :  NOi 
=  2  :  3  :  5  :  4],  is  prepared  by  the  action  of  bromine  on  nitraoetyl* 
pyrroline,  melting  at  197**  (Abstr.,  1885,  810  and  992).  It  crystal- 
lises from  alcohol  in  needles  melting  at  175**,  soluble  in  ether,  warm 
alcohol,  and  glacial  acetic  acid,  sparingly  soluble  in  warm  water, 
insoluble  in  light  petroleum.  The  non-identity  of  this  compound 
with  the  dibromo-derivative  described  above,  and  the  probability 
that  in  the  nitiacetyl-compound  (m.  p.  197**)  the  aoetyl-group  has  the 
o-position,  make  it  probable  that  the  nitracetyl-oompopnd  has  the 
constitution  [NO2  :  Ac  ss  3  or  4  :  2  or  5]. 

A  table  of  all  pyrroline-derivatives  (halogen-derivatives  and  ethers 
excepted)  of  known  constitution  is  given.  N.  H.  M. 

Synthesis  of  Pyridine  and  Piperidine-derivativee.  By  C,  Paax. 
and  C.  Steasser  (Ber.,  20,  2756— 2766).— Diphenaoylacetic  acid 
(Abstr.,  1887,  261)  when  treated  with  alcoholic  ammonia  yields  the 
ammonium  salt  of  Mm'diphenyldihydropyridine'rf-ciMrhoxylic  acid^ 
G5lirH4Ph2*COONH4.  This  salt  is  soluble  in  water  and  concentrated 
hydrochloric  acid;  on  acidification  with  sulphuric  acid,  the  corre- 
sponding acid  separates,  but  is  quickly  decomposed.  On  dry  distilla- 
tion,  ammonia  is  given  off^  and  aa'-diphenylpyridtnecarhoxyUc  aoid, 
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•CsNHiPha'COOH,  is  produced,  whiob  after  purification  crystallises  in 
delicate,  white  needles  or  prisms,  melting  at  iTx>^j  soluble  in  alcohol, 
sparinglj  soluble  in  chloroform.  The  acid  is  not  altered  bj  nitrous 
acid,  acetic  chloride,  or  oxidising  agents.  Its  ammonium  salt  does 
not  exist  in  the  free  state  ;  the  diver  salt  is  a  heavy,  white  precipitate  ; 
the  chromcLte  a  dark-red,  amorphous  precipitate ;  the  aurockloride  is 
crystalline. 

marDiphenylptperidine^'^'Carhoxylic  add,  CsNHePhj'GOOH,  obtained 
together  with  the  above  acid,  and  separated  from  it  by  its  greater 
solubility,  forms  crystalline  crusts;  it  melts  at  339^,  and  sublimes 
without  decomposition,  its  alkaline  salts  are  very  soluble,  the  barium 
and  silver  salts  are  white  precipitates.  Its  nitroso-derivative  crystal- 
lises in  pale-yellow,  glistening  needles  melting  at  159^  and  is  soluble 
in  ether  and  alcohol. 

ma-Diphenylpyridine^  C6NHaPh,  obtained  by  the  distillation  of  th« 
calcium  salt  of  the  carboxylic  acid  with  lime,  crystallises  in  long, 
glistening  needles  melting  at  81 — 82° ;  its  platinochloride  forms  yellow 
needles,  and  the  aurockloride  a  crystaHine  precipitate  ;  the  methiodide 
crystallises  in  needles  melting  at  203°. 

aa'Diphenylpiperidine,  CeNHsPhj,  obtained  by  the  hydrogenation  of 
the  above  base,  is  a  thick,  pale-yellow  oil ;  its  hydrochloride  crystallises 
in  white  needles;  the  platinochloride  and  the  aurockloride  and  the 
niirosO'derivative  crystallise  with  difficulty.  V.  H.  V. 

S-Meihylpyridine  and  3-Methylpiperldine.  By  C.  Stoehr 
(JBer.,  20,  2727— 2733).— The  picoline  obtained  by  distilling  strych- 
nine with  lime  (Abstr.,  1887,  604)  proves  on  further  examination  to 
be  /3-picoline,  since  nicotinic  acid  is  found  to  be  the  sole  product  on 
oxidation  with  2  per  cent,  permanganate  solution.  Some  quantity  of 
the  base  was  prepared  to  enable  an  examination  of  its  properties  to  be 
made,  and  the  results  are  compared  with  those  of  previous  observers. 
/3- Picoline  thus  obtained  boils  at  145 — ISO"*  after  two  fractionations ; 
byconversion  of  this  product  into  the  mercuix)chloride  and  regenera- 
tion of  the  base,  it  gives  a  product  which  mostly  passes  over  between 
148"  and  149°  (compare  Hesekiel,  Abstr.,  1885,  812).  The  platino- 
chloride, (C,H7N)„HaPtCU  H-  H,0,  has  the  properties  of  the  salt 
described  by  Baeyer  {Annalerif  155,  285),  melts  when  dry  at  195^, 
loses  1  mol.  H2O  when  allowed  to  remain  in  a  desiccator,  and  when 
heated  at  120°  loses  in  addition  1  mol.  HCl,  the  cx>mpound  thus 
obtained,  (C«H7N)„HCl,PtCl4,  melting  at  211—212°.  The  aurochloride 
melts  at  182— 183^  The  mercurochloride,  CeH7N,HCl,2HgCl,  (com- 
pare Hesekiel,  Abstr.,  1886,  256),  crystallises  from  hot  water  in 
slender,  ramifying  needles,  from  dilute  hydrochloric  acid  in  indented 
scales,  or  long,  compact  needles,  and  from  concentrated  hydrochloric 
acid,  in  ^  which  it  is  very  soluble,  in  small,  well-formed  prismatic 
crystals  melting  at  139—140°.  The  picrate  crystallises  in  six-sided 
scaleB  melting  at  142 — 148°. 

3-Methylpiperidine,  obtained  by  reduction  of  the  /3-picoline  in  alco- 
holic solution  with  sodium,  is  readily  soluble  in  water,  and  yields  a 
hydrochloride,  crystallising  in  dazzling,  white  needles. 

W.  P.  W. 


Digiti 


ized  by  Google 


64  ABSTRACTS  OP  OHEMIOAL  PAPERS. 

2  :  6  Methylethylpyridine  and  2  :  4  Methylethylpyridine. 
By  M.  ScHDLTZ  (Ber.,  20,  2720— 2727).— Picoline  ethiodide,  when 
heated  at  280 — 800°  for  1  to  1^  hours,  yields  a  mixture  of  bas^s. 
To  separate  these,  the  product  is  treated  with  water,  acidified,  dis- 
tilled to  remove  a  sniall  quantity  of  an  aromatic  oil,  then  rendered 
alkaline  and  again  distilled.  The  mixture  of  bases  so  obtained,  which 
boils  between  100**  and  200**,  is  fractionated,  and  the  fractions  boiline 
at  ]  66— 16(3°,  166—172°,  and  172—182°  repeatedly  refractionated  ; 
in  this  way  fractions  boiling  at  158 — 163°  and  169 — 174°  are  obtained, 
and  these  consist  chiefly  of  2  :  6  methylethylpyridine  and  2  :  4  methyl- 
ethylpyridine respectively. 

2:6  Methylethylpyridine,  CsHuN,  is  a  colourless,  hygroscopic,  oily 
liquid,  having  a  sweet,  aromatic  odour  recalling  that  of  picoline,  and 
when  moist,  an  alkaline 'reaction.  It  is  sparingly  soluble  in  water, 
readily  volatile  with  steam,  and  yields  salts  which  readily  deliquesce 
in  air.  The  platinochloride,  (C8H„N)a,HaPtCl6,  crystallises  in  tabular, 
triclinic  crystals,  melts  at  173—174°  (after  drying  at  110°),  and  is 
readily  soluble  in  hot  water,  insoluble  in  alcohol  and  ether ;  the  auro- 
chloride,  C6H„N,HAuCl4,  crystallises  in  yellow  needles,  melts  at  110°, 
and  is  sparingly  soluble  in  water,  readily  soluble  in  ether  alcohol. 
On  redaction  with  sodium  in  hot  alcoholic  solution,  copellidine^ 
CeHnN  [Me  :  Et  =  2  :  6],  is  obtained ;  this  is  a  colourless,  oily 
liquid,  which  boils  at  147—151°,  fumes  slightly  in  the  air,  has  the 
characteristic  odour  of  piperidine  bases,  and  a  strongly  alkaline  leao- 
tion.  The  ni^mw-derivative  is  a  brown  oil ;  the  hydrochlaride, 
CbHhNjHCI,  crystallises  in  white  needles,  and  though  readily  soluble 
in  water  and  alcohol  is  only  slightly  hygroscopic.  When  oxidised  with 
2  per  cent,  permanganate  solution,  2  :  6  methylethylpyridine  is  con- 
verted into  a  dicarboxylic  acid  melting  at  226**,  and  identical  with 
Ladenburg  and  Roth's  dipicolinic  acid  (Abstr.,  1886,  557). 

2  :  4  Methylethylpyridine,  [Me  :  Et  =  2  :  4],  is  a  hygroscopic, 
coloorless,  oily  liquid,  which  in  its  properties  closely  resembles  the 
2  :  6-derivative.  The  platinochloride,  (C8HnN)2,H2PtCle,  forms  red- 
dish-yellow, tabular  crystals,  which  after  drying  at  110°  melt  at  190"  ; 
the  aurochloride,  C8HiiN",HAuCl4,  crystallises  in  yellow  needles! 
begins  to  fuse  at  83**,  melts  at  90",  and  is  soluble  in  hot  water, 
readily  soluble  in  alcohol  and  ether.  When  the  base  is  reduced  with 
sodium  in  hot  alcoholic  solution,  it  is  converted  into  copellidine, 
[Me  :  Et  =  2  :  4]  C^HnN ;  this  is  a  colourless,  oily  liquid,  which 
boils  at  156—160*,  has  a  strongly  alkaline  reaction,  and  an  odoar 
similar  to  that  of  the  2:6  base*  The  hydrochloride,  C8H,7N,HCI, 
crystallises  in  white  needles,  is  readily  soluble  in  water  and  alcohol| 
and  is  slightly  hygroscopic.  On  oxidation  with  2  per  cent,  perman- 
ganate  solution  in  the  cold  or  on  heating,  2  :  4  methylethylpyridine 
yields  a  dicarboxylic  acid  whose  melting  point  rose  from  204°  to  211* 
after  three  crystallisations.  This  author  regards  this  acid  as  being 
identical  with  Ladenbarg  and  Roth's  lutidinic  acid  (Abstr.,  1885, 
816),  and  ascribes  its  lower  melting  point  to  the  presence  of  a  small 
quautity  of  picolinic  acid.  W.  P.  W. 
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Fhenylated  Piperidine  and  Pyridine  Bases.  Bj  O.  Ballt 
{Ber.,  20,  2690— 2594).— 7-PAenyZpipertc/i/*e,  CNHioPh,  is  prepared 
from  7.phenjlp7ridine  and  purified  bj  distillatioD.  It  melts  at 
57'5 — 58°,  and  boils  at  255 — 257°  under  727  mm.  pressure ;  it  is  a 
strong  base,  almost  insoluble  in  water.  The  salts  are  readily  soluble. 
Tiie  hydrochloride  crystallises  in  needles;  the  platinochloride  forms 
orange-Qoloured  plates,  melting  at  204—207°.  It  gives  no  precipitate 
^tb  pidric  acid ;  the  original  base  gives  a  precipitate  even  in  very 
dilute  solution. 

FhenyUutidine,  CsNH.MejPh  [Me  :  Ph  :  Me  =  2  :  4  :  6],  is  ob- 
tained by  distilling  potassium  phenyllutidinecarboxylate  (prepared 
from  benzaldehyde,  ethyl  acetoacetate,  and  ammonia)  with  lime,  at  the 
lowest  possible  temperature.  It  is  purified  by  means  of  the  hydro- 
chloride, and  ciystallises  from  ether  in  prisms  melting  at  54' 5 — 55°. 
It  boils  at  287^  under  731  mm.  pressure.  The  salts  are  generally 
sparingly  soluble ;  the  hydrochloride  (with  3  mols.  H,0)  crystallises  in 
slender,  matted  needles  which  do  not  melt  at  300** ;  the  platino^ 
chloride,  (Ci3H»N)„H,PtCli  -f  4H,0,  forms  orange-coloured  needles; 
the  nitrate  and  Promote  melt  at  177"^  and  222°  respectively,  both 
crystallise  in  needles. 

^'PhetiyUupetidine,  CsNHsPhMej,  is  prepared  by  the  action  of 
sodium  (2*5  parts)  on  phenyllntidine  (1  part)  dissolved  in  absolute 
aUcohol  ;  it  is  separated  from  unchanged  phenyllntidine  by  distilla- 
tion. It  is  a  colourless  oil  of  a  peculiar  odour,  boiling  at  274° 
under  731  mm.  pressure.  The  hydrochloride  and  nitrate  cry.stallise  iu 
prisms  ;  the  dinitrate  melts  at  210'' ;  the  platinochloride  crystallises  in 
gold-coloured  plates  melting  at  237''.  Besides  phenyllupetidine,  a 
compound,  probably  heptylbenzene,  CHPh(CH,«CHaMe)2,  is  produced 
in  the  reduction  of  phenyllatidine. 

When  ^-phenyUutidylium  methiodide  (prepared  by  digesting  the  base 
with  methyl  iodide  in  a  reflux  apparatus)  is  treated  with  sti'ong  aqaeous 
potash,  a  base  is  obtained  which  yields  a  hydrochloride  identical 
with  that  formed  by  the  action  of  silver  chloride  on  methylphenyl- 
lutidylium  iodide. 

Methyl-7-phenyllutidylium  iodide  is  a  crystalline  substance  sparingly 
solnble  in  hot  water.  N.  H.  M. 

«-Cinnamylpyridine.  By  H.  Baurath  (Ber.,  20,  2719—2720).— 
When  a-picoline  and  benzaldehyde  in  eqnimolecular  proportions  are 
heated  with  zinc  chloride  at  220—225°  for  six  hours,  OL-cinnamijlpyri- 
dine,  CsNHi'CH  I  CHPh,  is  obtained,  and  after  removal  of  unaltered 
benzaldehyde  by  steam  distillation  can  l^  separated  by  rendering  the 
product  alkaline  and  distilling  with  superheated  steam.  The  base, 
already  prepared  but  not  described  by  Jacobsen  and  Beimer  (Abstr., 
1884,  335),  is  crystalline,  melts  at  90-5—91%  boils  at  313—314^ 
(nncorr.,  under  753  mm.  pressure),  and  is  readily  soluble  in  carbon 
bisulphide  and  ether,  soluble  in  alcohol,  benzene,  and  light  petro- 
leum, and  practically  insoluble  in  water.  The  salts  generally  crystal- 
lise in  needles :  the  platinochloride,  (Ci8HiiN),,U,PtCl6  +  2H2O, 
decomposes  when  heated  to  expel  the  water  of  crystallisation.  On 
treatment  with  bromine  in  carbon  bisulphide  solution,  the  base  yields 
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an  additive  compound,  OisHuN'Bra,  which  crystallises  from  alcohol  in 
compact  needles  melting  at  166 — 167°;  this  derivative  yields  a  new 
base  when  heated  with  alcoholic  potash.  Derivatives  of  a-cinnamyl- 
pyridine  have  also  been  obtained  by  the  action  of  hydriodic  acid  and 
by  redaction  of  sodinm  and  alcohol,  and  will  be  described  in  a  later 
commnnication.  W.  P.  W. 

irthylquinoline.  By  L.  Rehee  (Ber.,  20,  2784— 2735).— Doebner 
having  fonnd  the  boiling  point  of  ot-ethylquinoline  to  be  245 — ^246** 
(Abstr.,  1887,  504),  the  anthor  has  redetermined  the  boiling  points  of 
«-  and  7-ethylqninoline  (ihid.,  279)  by  converting  the  bases  into  the 
platinochlorides,  recrystal Using  these  repeatedly  from  concentrated 
hydrochloric  acid,  and  reereneraHng  the  bases  from  the  pnre  salts  by 
means  of  hydrogen  sulphide.  a-Ethylqninoline  boils  at  256*6 — 258'6' 
(corr.)  and  7-ethylqainoline  boils  at  271 — ^274®  (corr.),  and  the  pure 
platinochlorides  melt  at  189°  and  203"  respectively.  From  the  pure 
bases,  chromates  were  prepared  crystallising  in  red  needles,  and  crys- 
talline ztncochlorides  were  also  obtained,  that  of  the  7-ba6e  forming 
white,  concentrically- grouped  needles  melting  at  195**. 

BiefhylquiftoUne,  obtained  by  the  decomposition  of  the  mercuro- 
chloride  (loc.  cit,),  is  a  colourless  liquid  having  a  qninoline-Hke 
odonr,  and  boiling  at  282'8 — 284*8°  (corr.).  The  platinochloride, 
fC9HsNEt2)2,H2PtCl8.  crystallises  in  orange-red  needles,  and  melts  at 
217°  after  previous  blackening.  On  oxidation  with  chromic  acid,  the 
base  yields  a  small  quantity  of  an  acid  which  crystallises  in  asbostos- 
coloared  needles  melting  at  190**.  W.  P.  W. 

Orthohydroxyqninolineoarboxylic  Acid.  By  B.  Sghmitt  and 
F.  Enoelmann  (Ber.,  20,2690 — 2695).— Further  examination  of  ortbo- 
hydroxyqninolinecarhoxylic  acid  (Abstr.,  1887,  738)  shows  that  it 
begins  to  fuse  at  137°,  that  carbonic  anhydride  and  orthohydroxy- 
quinoline  are  formed  at  144 — 145°,  and  that  the  decomposition  is 
complete  at  150*.  The  ammonium  salt,  OH-CNHs-COONH^  H-  H,0, 
crystallises  in  glistening,  pale-yellow  needles,  and  is  soluble  in  water ; 
the  barium  salt,  (OH'CjNHft-COO^Ba  +  2HaO,  crystallises  in  long, 
silky  needles,  and  is  sparingly  soluble  in  water  ;  the  calcium  salt  crys- 
tallises in  stellate  groups  of  prisms ;  a  basic  barium  salt,  CioNHjOaBa, 
and  a  basic  calcium  salt  were  also  prepared;  the  former  is  very 
Sparingly  soluble  in  water.  The  phenyl  salt,  OH*C«NE[»*COOPh, 
obtained  by  heating  equimolecular  proportions  of  the  acid  and  phenol 
at  170**.  forma  colourless,  short  prisms  and  melts  at  225 — 226**.  The 
hydrochloride  of  the  acid,  0H*C8NHft*C00H,HCl,  crystallises  in  large 
prisms,  and  the  nitrate  in  yellow  needles  ;  both  salts  are  decomposed 
by  water.  On  treatment  with  strong  nitric  acid,  a  dinitrohydroxy- 
quinoline  is  obtained  which  is  probably  identical  with  that  described 
by  Bedall  and  Fischer  (Abstr.,  1881,  6i3;  Ber.,  14,  1368)  ;  it  cryrtal- 
lises  in  golden-yellow  scales,  melts  at  276°  with  blackening  and  the 
evolution  of  gas,  is  sparingly  soluble  in  most  solvents,  and  readily 
decomposes  alkaline  carbonates,  forming  the  corresponding  salts. 

NitrohydroxyquinolinecarhoxyliG  acid,  N02'C9NH4(OH)"COOH,  is 
prepared  by  heating  the  nitrate  of  orthohydroxyquinolinecarboxylic 
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acid  with  acetic  acid  at  100* ;  tlie  resulting  brown  mass  is  extracted 
with  acetic  acid  until  it  becomes  yellow,  and  is  then  purified  by 
solution  in  hydrochloric  acid  and  subsequent  precipitation  with  water. 
It  crystallises  from  water  in  yellow  needles  showing  a  vitreous  lustre, 
decomposes  at  200**  with  the  evolution  of  carbonic  anhydride,  and  dis- 
solves readily  in  concentrated  hydrochloric  acid,  in  alkalis  and  in  alka- 
line carbonates,  but  is  sparingly  soluble  in  acetic  acid.  When  heated 
above  2u0**,  nitrohydroxyquinoUne,  NOi'CjNHj'OH,  is  formed;  this 
crystallises  in  yellow  needles,  melts  at  173°,  is  rea  Mly  solable  in  acetic 
acid  and  hot  hydrochloric  acid,  less  so  in  alcohol  and  ether.  On  treatment 
with  bit)mine  (2  mols.)  at  100°,  a  dibromohydroxyquinoline  identical 
with  that  prepared  by  Bedall  and  Fischer  (he,  cit)  is  obtained  together 
with  hromohydroaoyquMioltnecarhoxyli^  acid^  OH'CsNH^Br-COOH ;  this 
crystallises  in  matted,  citron-yellow  needles,  melts  at  233—236" 
with  the  evolation  of  carbonic  anhydride,  and  yields  a  hydrochloride 
which  crystallises  in  well-formed  tables,  and  decomposes  when  boiled 
with  water.  Bromohydroxyquinoline,  CjNHjBrOH,  formed  quanti- 
tatively when  the  bromo-acid  is  heated  at  200®,  crystallises  in  white 
needles,  melts  at  119 — 120°,  and  is  readily  soluble  in  the  ordinary 
solvents  except  water.  W.  P.  W. 

Parahydroxyqninolinecarbozyno  Acid.  By  K.  Schmitt  and  J. 
Altschul  (Ber,,  20,  2695 — 2698).— When  potassium  parahydroKv- 
quinoline  is  heated  with  liquid  carbonic  anhydride  in  an  autoclave  at 
170*  for  six  to  seven  hours,  a  quantitative  yield  of  potassium  para- 
hydroxyquinolinecarboxylate  is  obtained;  the  sodium-compound 
cannot  be  substituted  for  the  potassium-derivative  in  this  reaction. 
Farahydroxyquinolinecarhoxyiic  acid,  OH'CsNHs'COOH,  crystallises 
from  water  in  yellowish- white  flocks  consisting  of  microscopic  prisms, 
melts  at  203— -204°  with  the  evolution  of  carbonic  anhydride  and 
formation  of  parahydroxyquinoline,  and  is  sparingly  soluble  in  alcohol, 
ether,  benzene,  and  hot  water.  Ferric  chloride  colours  the  aqueous 
solution  red.  The  hydrochloride,  OH-C9NH5-COOH,HCl,  crystal- 
lises in  long,  colourless  needles,  or  from  concentrated  hydrocfiloric- 
ifcid  in  short,  thick  prisms,  is  decomposed  by  water,  and  yields  a 
well-crystallised  platinochloride ;  the  nitrate,  formed  by  digesting  the 
acid  with  nitric  acid  (sp.  gr.  =  1*35),  crystallises  in  large,  white 
needles,  and  is  decomposed  by  water.  The  ammxmiwm,  salt,  with 
.^  mol.  H|0,  crystallisea  in  long,  colourless  needles,  and  is  soluble  in 
water,  the  solution  evolving  ammonia  when  boiled ;  the  barium  salt, 
with  2  mols.  HjO,  crystallises  in  colourless  tufts  of  needles,  and  does 
not  form  a  basic  salt  when  treated  with  barium  hydroxide. 

If  the  nitrate  of  parahydroxyqainoiinecarboxylic  acid  is  heated  with 
nitric  acid,  yellowish-red  prisms  separate  on  cooling,  which  when 
treated  with  water  decompose  into  nitric  acid  and  nitrohydroxyqnino- 
line ;  this  crystallises  in  yellow  needles,  melts  at  136°,  and  is  probably 
identical  with  Skraup^s  nitrohydroxyquinoline  (Abstr.,  1882,  92). 

W.  P.  W. 

ConsUtation  of  Olutaaine.  By  H.  v.  Pbchmanit  (Ber.,  ?0,  2655 
—2058;  compare  Abstr.,  1887,  lhb),-r^Nitroghitazine,  CftH«N,Oa-NOa, 
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is  obtained  together  with  dinitroglatazine  when  nitrous  oxide  is 
passed  into  a  cold  aqaeons  solution  of  glatazine.  It  crystallises  from 
water  in  orange-yellow  plates  which  decompose  at  170 — 180^  withoat 
melting.  Dinitroglutazine,  C6H4NaOa(NOa)2,  crystallises  from  water 
in  yellow  plates.  Both  compounds  give  colourless  solutions  with 
acetic  acid  and  zinc-dust  which  become  red  when  exposed  to  air. 
When  heated  with  alkali,  they  are  converted,  with  evolution  of  am- 
monia, into  sparingly  soluble  salts  which  crystallise  in  sulphur-coloured, 
matted  needles  and  explode  when  heated.  These  results  make  it 
improbable  that  glutazine  contains  an  amido-group. 

The  nitronitrosamine,  NOj'CsHiNiOqNO,  is  obtained  when  glutazine 
(1  part)  dissolved  in  the  smallest  amount  of  dilute  aqueous  soda  is 
treated  with  sodium  nitrite  (1  part)  ;  water  is  added  (so  that  the 
whole  amounts  to  30  parts),  and  the  whole  is  poured  into  a  mixture  of 
glacial  acetic  acid  (5  parts)  and  water  (30  parts).  In  a  short  time  it 
solidifies  to  an  orange-coloured  magma.  The  sodium  salty  CsHsNaNAOs, 
so  obtained  crystallises  in  yellow  needles  with  water  of  crystallisation. 
Acids  precipitate  greenish-yellow  needles  from  the  solution.  When 
the  sodium  salt  dissolved  in  glacial  acetic  acid  is  warmed  with 
excess  of  sodium  nitrite,  the  sodium  salt  of  the  dinitronitrosamine^ 
CsHaNaNsO?,  separates  as  a  cinnabar-coloured,  crystalline  powder. 
This  dissolves  sparingly  in  watior,  readily  in  alkalis.  When  warmed 
with  dilute  acids  nitrous  acid  is  given  off. 

Dihenzoylglutazine,  C5H4NtOsBz,,  is  obtained  by  heating  glutazine 
with  benzoic  chloride  on  a  water-bath  for  two  to  three  hours,  and 
crystallises  from  glacial  acetic  acid  in  lustrous,  brownish  plates  melting 
at  215 — 216"^.  It  is  insoluble  in  water  and  in  alkalis,  sparingly  soluble 
in  alcohol. 

The  above  results  show  that  there  are  only  two  hydrogen-atoms  in 
glutazine  displaceable  by  acid  radicles,  and  that  these  are  pi*esent  as 

imidohydrogen  as  shown  by  the  formula  NH<^Q.'^g»>C  I NH. 

N.  H.  M. 

Reactions  of  Caffeine  and  Caffeidine.  By  M.  Wernbckk 
(Ghem.  Centr,,  1887,  1082— 1084).— Hydriodic  acid,  like  hydrochloric 
acid,  decomposes  caffeine  into  carbonic  oxide  and  anhydride,  formic 
acid,  sarcosine,  ammonia,  and  methylamine ;  if  phosphorus  is  added, 
glycocine  is  formed  instead  of  sarcosine,  whilst  hydrogen  phosphide 
and  phosphonium  iodide  are  evolved.  Although  methyl  iodide  readily 
combines  with  caffeine  to  form  the  methiodide,  the  formation  of  the  cor- 
responding ethyl-compound  presents  considerable  difficulty.  Phenyl- 
hydrazine  will  not  combine  with  caffeine ;  from  this  it  would  seem 
that  in  this  case,  as  an  analogue  of  carbamide,  the  carbonyl-group  is 
directly  combined  with  the  nitrogen- atom. 

Caff'ttie  chloriodidej  C8HioN40a,ClI,  is  produced  when  sodium  nitrite 
and  pr)ta8sium  iodide  are  added  to  a  hydrochloric  acid  solution  of  this 
base ;  it  forms  golden  needles  melting  at  182 — 183*,  and  is  decom- 
posed into  its  constituents  by  ammonia  or  by  boiling  with  water.  The 
method  proposed  by  Maly  and  Andreasch  for  the  preparation  of  caffef- 
dine  presenta  no  advantiige  over  that  of  Strecker.     Caffeine  sulphate 
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differs  from  the  bydroiodide  in  that  the  former,  when  heated,  turns 
purple-red,  whilst  the  latter  yields  a  green  mass ;  the  aurochloride 
of  caffeine  cannot  be  isolated.  The  base  is  best  separated  from  the 
snlphate  bj  means  of  basic  lead  carbonate.  Methylcaffeidme  hydr- 
iodide  is  not  a  well-defined  substance,  bat  the  free  base  is  crystalline 
and  melts  at  86 — 88'^;  dimethylcaff&idine  forms  leaflets  melting  at 
123°. 

The  anthor  ascribes  the  following  constitution  to  caffeidincj. 


CO<SS::^H^C.NHMe. 


V.  H.  V. 


Hydroqtdnine.  By  0.  Hessb  (Anncden,  241,  255— 287).— flyeiro- 
quinine,  CtoHasNtOs,  exists  ready  formed  in  cinchona  bark,  and  is 
present  in  varying  quantities  in  commercial  quinine.  It  is  con- 
veniently prepared  from  the  mother-liquor  obtained  in  the  manu- 
facture of  the  acid  sulphate  of  quinine.  The  mother-liquor  is 
neutralised  and  the  neutral  salt  dissolved  in  sulphuric  acid,  quinine 
monosnlphate  crystallises,  and  the  mother-liquor  containing  the  hydro-^ 
quinine  is  again  neutralised.  By  repeating  these  operations  a  salt  is 
obtained  containing  30  per  cent,  of  hydroquinine  sulphate.  The  quinine 
is  removed  by  oxidising  the  solution  in  sulphuric  acid  with  potassium 
permanganate,  the  mixture  is  filtered  and  the  hydroquinine  liberated 
by  the  sedition  of  an  alkali  and  extracted  with  etber.  The  base  is 
deposited  from  its  solution  in  chloroform  in  needles  and  from  hot 
acetone  in  long  plates.  Many  of  the  properties  of  the  compound  have 
been  previously  described  by  the  author  (Abstr.,  1882,  1113).  It  is 
laevogyrate  [«]d  =  — 142*2°  for  a  2*4  per  cent,  solution  in  95  per 
per  cent,  alcohol  at  20°,  and  [ajp  =  —227*1°  for  an  aqueous  solution 
of  the  same  strength  under  similar  conditions.  (40  c.c.  normal  hydro- 
chloric acid  were  contained  in  each  100  c.c.  of  water  used  for  the  solu-^ 
tion.)  When  ammonia  is  added  to  a  solution  of  equal  molecular  proper- 
tions  of  cupreine  and  hydroquinine  in  water  containing  sulphuric  acidy 
and  the  acid  mixture  extracted  with  ether,  a  crvstalline  compound  of 
cupreine  and  hydroquinine  is  obtained,  CuHatNsOsfCisHssNaO,  -f  2HsO. 
Hydroquinine  forms  similar  compounds  with  conchinine  and  hydro- 
oonchinine.  It  also  unites  with  two  and  with  three  molecules  of 
cinchonidine,  forming  crystalline  compounds  which  do  not  contain  any 
water  of  crystallisation.  Analogous  compounds  are  formed  with 
hydrocinchonidine  and  with  homocinchonidine. 

Anethotlhydroquininey  (CaoHMl^30t)2,GioHuO  -h  2H2O,  is  deposited 
in  quadratic  prisms  from  a  solution  of  5  parts  of  hydroquinine  and 
1  part  of  anetho'il  in  warm  alcohol. 

Hydroquinine  forms  three  series  of  salts,  which  are  as  a  rule  more 
soluble  than  the  corresponding  salts  of  quinine.  The  normal  sulphate, 
(GwHmN30s)3,H3S04  -f  6HaO,  has  been  previously  described  (he,  cit.). 
It  forms  a  crystalline  compound  with  phenol,  (C2oH26N20x)2S08,CsHcO 
+  2H3O,  which  is  sparingly  soluble  in  cold  water.  The  acid  sulphate, 
CioHseNsOijSOAHi  -f  SHaO,  is  freely  soluble  in  water  and  alcohol. 
At  140*,  the  anhydrous  salt  is  converted  into  hydroquinine  sulphate. 
The  disulphate  is  amorphous.     Dichroic  crystals  i*esembling  hydro- 
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qninine  herepathite  are  obtained  by  adding  potassinm  iodide  (2  mols.) 
to  an  alcoholic  solution  of  the  acid  sulphate  (4  mols.)*  &iid  acting  on 
the  product  with  an  alcoholic  solution  of  iodine. 

Hydroquintne  hyposulphite,  (Gw^n^20i)i,}i9S/)^  +  2HjO,  forms 
white  prisms  sparingly  soluble  in  water.     The  hydrochloride^ 

CaoHjeNjOjHCl  +  2H2O, 

crystallises  in  prisms,  and  is  freely  soluble  in  alcohol  and  water.  The 
pkitinochlorides,  (Ca,Ha«N,0,)j,H«PtCl«  +  SHjOand  C»H«NaO„H,PtCl, 
+  2H2O,  are  amorphous  and  are  sparingly  soluble  in  water;  the 
mercurochloride,  (C2oH26Na02HCl)8HgCl„  crystallises  in  needles.  The 
hydrobromides,  CaoHMN.CHBr  +  2H2O  and  Ca,HaeN,0„2HBr  +  3HaO, 
also  form  needles.  The  neutral  hydriodide  is  a  colourless  oily  liquid 
which  solidifies  to  an  amorphous  mass.  Potassium  iodide  produces 
in  acid  solutions  of  hydroquinine  salts  a  yellow,  crystalline  precipi- 
tate of  the  acid  hydriodide,  CaoH«N,0„2Hl  +  4H,0.  On  the 
addition  of  iodine  to  the  alcoholic  solution  of  this  salt,  dichroic, 
needle-shaped  crystals  of  the  composition  CwHnN20,2(IH,It)  are 
deposited.  The  acetaie,  CaoHMNjOjjCjHiOa  +  5H3O,  crystallises  in 
needles  and  is  freely  soluble  in  alcohol  and  water.  The  henzoaie 
^nd  salicylate  dissolve  freely  in  alcohol.  The  benzoate  is  anhydrous. 
The  piperonatBy  CaoHjsNaOajCsHaOi,  is  soluble  in  water  and  in  chloro- 
form. Tho  oxalate  is  deposited  from  hot  alcohol  in  prisms  containing 
6  mols.  H3O.  The  tartrate  also  crystallises  in  prisms  containing 
2  mols.  H20.  It  is  soluble  in  alcohol,  water,  and  in  a  mixture 
of  alcohol  and  chloroform.  The  citrate  and  arsenate  crystallise  with 
10  mols.  HjO,  the  phosphate  with  7  mols.  H»0.  The  chromate^ 
(CjoH28Na02)2H2Cr04  +  6H3O,  forms  golden  needles.  The  dichromate 
is  an  oily  liquid. 

Hydroquinicine  dissolves  freely  in  ether,  alcohol,  chloroform,  and  in 
dilute  acids.  The  solution  in  dilute  sulphuric  acid  is  yellow;  the 
colour  changes  to  green  on  the  addition  of  chlorine  water  and  ammonia, 
bat  the  mixture  is  not  fluorescent.  An  ethereal  solution  of  oxalic 
acid  produces  in  an  ethereal  solution  of  hydroquinicine  an  amorphous 
precipitate  soluble  in  chloroform.  The  normal  sulphate  crystallises 
m  needles  and  dissolves  freely  in  alcohol  and  in  water. 

Hydroquinine  platinochloride,  C2oH26N20a,H2PtOl8  -h  HjO,  forms 
oraDge-coloured  crystals.  Hydroquinine  unites  with  methyl  iodide, 
forming  the  compound  C2oH26N202,MeI  H-  C2H«0.  It  crystallises  in 
prisms  of  a  yellow  colour  and  dissolves  in  hot  alcohol.  It  melts 
at  2 IS''.  On  treatment  with  silver  chloride,  it  is  converted  into 
the  chloride  GaoHjsNjOjjMeCl  +  2H2O.  The  acid  platinochloride^ 
CaoHasNaOaiMe'HPtClc  -h  2H2O,  forms  orange- colon  red  crystals,  and 
the  normal  salt,  (C«oHa6N202Me)a,PtCl«,  pale-yellow  needles.  Hydro- 
quini7ie  methylhydr oxide  is  amorphous.  It  is  solable  in  alcohol 
and  water.  The  solutions  are  caustic  and  absorb  carbonic  anhy- 
dride. 

Acetylhydroquininej  CaoH26Na02Ac,  is  amorphous.  It  melts  at  40* 
and  dissolves  freely  in  alcohol,  ether,  benzene,  and  in  acids.  The 
solution  is  leevogyrate,  and  the  solution  in  sulphuric  acid  is  fluorescent. 
The  pkUinochlcride  contains  2  mols.  HaO,  and  the  normal  sulphate, 
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which  is  soluble  in  hot  water  and  alcohol,  crystallises  with  9  mob*. 
H,0. 

Hjdroqninine  is  converted  into  hydrocupreine  dihydrochloride  by 
the  action  of  hydrochloric  acid,  sp.  gr.  1125,  at  150°.  Hydrocupreine^ 
Ci^HmI^^sOs  -f  2H2O,  exists  as  a  crystalline  powder  freely  soluble  in 
ether,  alcohol,  and  chloroform.  It  melts  at  168— 170^  and  exhibits 
a  strong  basic  reaction  and  forms  crystalline  salts.  Solutions  of  the 
normal  salts  have  a  greenish-yellow  colour,  the  acid  salts  are  colour- 
less. The  sulphate,  (CwHwN20j)«,H2S04,  is  sparingly  soluble  in  water 
and  in  alcohol.  The  tartrate  is  sparingly  solable  in  water,  but  the 
dihydrochloride,  Ci9H»^N'202,2H01  +  H2O,  is  freely  soluble  in  water. 
The  acid  platinochloride,  CisHaiNaOgjUsPtCU,  is  crystalline  and  in- 
soluble in  water. 

Mydroqutninesulphonic  acidy  C2ftH25N202-SOsH  -|-  H2O,  is  prepared  by 
dissolving  hydroquinine  in  sulphuric  acid  at  the  ordinary  tempera- 
tore.  The  solution  is  poured  into  water  and  mixed  with  excess  of 
ammonia.  The  acid  crystallises  in  cubes  and  is  soluble  in  boiling 
water,  alcohol,  and  hot  solutions  of  alkalis.  It  dissolves  freely  in 
acids,  with  which  it  forms  crystalline  compounds.  The  anhydrous 
acid  melts  at  239°. 

The  presence  of  hydroquinine  in  cinchona  bark  vitiates  the  results 
obtained  in  the  estimation  of  quinine  by  the  ordinary  polariscopic 
method.  W.  C.  W. 

Apocincliiiie  and  Apochinine.  By  W.  J.  Gomstock  and  W. 
KosNiGS  {Jier.y  20,  2674—2689). — ^Analyses  of  salts  and  bromo- 
derivatives  of  apociuchine  show  that  the  formula  previously  assigned 
to  the  base  (Abstr.,  1882,  224)  must  be  altered  to  Ci,Ui»NO ;  the 
formula  ascribed  to  elhylapocinchinic  acid  (Abstr.,  1885,  1248)  is, 
however,  retained.  The  authors  now  attribute  the  formation  of  the 
combustible,  gaseous  halogen  compound  (?  methyl  chloride)  in  the 
preparation  of  apocinchine  to  some  secondary  change  in  the  reaction. 
Apocinchine  hydrohrcmiide,  CijHwNOjHBr,  crystallises  from  alcoholic 
hydrogen  bromide  in  small,  yellow  needles,  and  melts  at  about  256'; 
the  hydriodvle,  CigHigNO,HI,  is  a  yellow,  crystalline  salt ;  the  phitinO" 
chloridey  (Ci»U.i9NO)2,H2PtCl6,  forms  orange-yellow  crystals  and  melts 
at  about  235*.  The  ace^yZ- derivative,  CbHieNOAc,  forms  practically 
colourless  crystals,  and  melts  at  118 — 119°  ;  the  doable  phosphates  of 
apocinchine  and  ammonium,  baHum,  and  potassium,  were  also  pro** 
pared,  and  crystallise  well. 

Bromapocvuchine,  CwHwNOBr,  is  prepared  by  gradually  adding 
bromine  to  apocinchine  hydro  bromide  dissolved  in  equal  parts  of 
chloroform  and  acetic  acid  until  the  yellow  perbromide  begins  to 
separate;  sodium  hydrogen  sulphite  is  then  added  and  the  base 
obtained  from  the  chloroform  and  aqueous  layers  by  evaporation  and 
precipitation.  It  is  crystalline,  melts  at  186 — 188",  and  is  readily 
soluble  in  aqueous  soda,  benzene,  chloroform,  and  ethyl  acetate,  less 
80  in  alcohol,  carbon  bisulphide,  ether,  and  light  petroleam.  Brom- 
apocinchine  is  not  altered  by  prolonged  boiling  with  alcoholic  soda, 
and  yields  bromoform  and  cinchonic  acid  on  oxidation  with  4  per  cent, 
chromic  acid  solution. 
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.  Dibront ethy  lapocinchine,  CwHisNBrj'OE t,  is  prepared  by  addin g  ethy  1- 
apocinchine  (10  grams)  to  well-cooled  bromine  (15  c.c),  digesting  the 
product  after  12  honrs  with  sodium  hydrogen  sulphite,  and  extractini^ 
with  alcoholic  ammonia;  the  deposit  from  the  alcoholic  solution  is 
then  boiled  with  dilute  sulphnric  acid,  the  resulting  solution  treated 
-with  ether  and  aqueous  soda,  and  the  base  obtained  from  the  ethereal 
layer  by  evaporation.  It  melts  at  116 — 118**.  The  alkaline  solution, 
after  separation  from  the  ether,  is  found  to  contain  dibromapocin- 
chine. 

'  Ethylapocinchinic  acid  forms  a  crystalline  hydrochloride  and  hydro- 
bromide.  The  silver  salt,  CsoHigNOsAg,  is  «a  white,  crystalline  salt 
HnafFected  by  light ;  the  platinocidoride,  (C2oHi8N08)8,HaPtCl8,  is  pre- 
cipitated in  YolnminouR,  slender,  straw-yellow  needles,  which  are  oon- 
yerted  into  small,  compact,  orange-yellow  crystals,  when  the  salt  is 
heated  on  a  water-bath  for  a  short  time. 

Homapocinchinef  C17H15NO,  the  compound  formed  together  mrith 
carbonic  anhydride  and  ethyl  chloride  when  ethylapocinchinic  acid  is 
heated  at  130°  with  hydrochloric  acid  (loc.  ctV.),  crystallises  from 
dilute  alcohol  in  colourless  crystals  which  contain  water  of  crystallisa- 
tion and  melt  at  184 — 185**.  It  is  sparingly  soluble  in  water,  ether, 
benzene,  and  chloroform,  readily  soluble  in  hot  alcohol,  and  differs 
from  apocinchine,  to  which  it  shows  much  similarity,  in  its  ready 
solubility  in  dilute  aqueous  soda.  The  hydrohromide,  C/nHiaNOsHBr 
-f  HaO,  crystallises  in  glistening,  transparent,  yellow  needles  or 
prisms,  melts  at  221 — 222°,  and  is  sparingly  soluble  in  water  and  in 
excess  of  dilute  hydrobromic  acid.  The  e^% /-derivative  yields  a 
crystalline,  yellow  sulphate.  On  fusion  with  potassium  hydroxide, 
homapocinchine  is  converted  into  a  compound  which  probably  corre- 
sponds to  oxjapocinchine.  When  oxidised  in  very  dilute  solution  with 
permanganate,  eth^lapocinchine  yields  a  mixture  of  solid  acids  which 
dissolve  in  dilute  sulphuric  acid  and  alkalis.  Ethylapocinchinic  acid 
is  one  constituent  of  the  mixture.  To  effect  a  separation,  the  product 
is  boiled  with  hydrobromic  acid  (sp.  gr.  1*49),  and  the  solution  treated 
with  aqueous  soda  which  precipitates  homapocinchine ;  careful  acidifi- 
cation of  the  filtrate  then  precipitates  a  mixture  of  at  least  two  acids, 
of  which  the  one  of  lower  melting  point  is  the  more  soluble  in  alcohol. 
The  more  soluble  acid,  CigHisNO*  or  CwHisNOi,  dissolves  in  dilute 
mineral  acids,  melts  at  230°  with  the  evolution  of  gas,  and  at  240°  yields 
carbonic  anhydride  and  a  compound,  CnHisNOj.  This  crystallises 
from  dilute  alcohol  in  colourless,  silky  needlas,  melts  at  223°,  is  not 
volatile  without  decomposition,  and  is  soluble  in  dilute  a^dds  and 
alkalis.  The  hydrobromide,  sulphate,  and  nitrate  are  crystalline,  and 
sparingly  soluble. 

Acetyloxy apocinchine,  C^HidNOaAc,  melts  at  201 — 203*,  and  is 
soluble  in  alcohol,  benzene,  and  light  petroleum. 

From  considerations  based  on  analyses  of  its  salts,  the  authors  have 
adopted  the  formula  C19H19NO3  for  chinine,  instead  of  that  previously 
proposed  (Abstr.,  1885,  910).  Chinine  hydrohromide,  Ci»Hi9N0j,HBr, 
crystallises  in  long,  sulphur-yellow  needles,  and  is  decomposed  by 
water. 

The  remainder  of  the  paper  is  devoted  to  a  discussion  of  the  con- 
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stihitioii  of  these  alkaloids,  in  which  the  authors  adhere  to  the  views 
already  put  forward  with  regard  to  apocinchine  (Abstr.,  1886, 1248  ; 
1887,  600),  and  saggest  that  cinchine  may  possibly  be  a  dialkyl- 
amidophenylquinoline,  and  that  the  second  benzene  nucleus  is  present 
in  a  partially  hydrogenated  form.  W.  P.  W. 

Strychninesalphonio  Acids.  By  C.  Stoehb  (Ber.,  20,  2783— 
2734). — ^A  note  calling  attention  to  the  fact  that  the  results  obtained 
by  Guareschi  (Abstr.,  1887,  853)  are  essentially  the  same  as  those 
previously  arrived  at  by  the  author  (Abstr.,  1886, 269). 

W.  P.  W. 

Pecnliar  Modification  of  Urobilin.  By  E.  Salkowskt  (Ghem. 
Oentr.,  18,  1089). — On  examination  of  a  sample  of  urine  peculiarly 
rich  in  urobilin,  it  was  observed  that  on  keeping  this  colouring 
matter  disappeared  without  any  marked  change  of  the  colour  of  the 
urine.  This  conversion  of  the  urobilin  seems  not  to  be  conditioned 
by  the  ammoniacal  fermentation  of  the  urine  or  by  the  presence  of 
micro-organisms.  Urobilin  is  a  substance  readily  decomposed,  and 
passes  into  a  modification  which,  although  still  coloured,  shows  no 
absorption -bands,  nor  fluorescence  with  zinc  chloride  in  ammoniacal 
solution,  and  is  not  taken  up  by  chloroform.  It  is  probable  that  in 
most  normal  urines,  urobilin,  as  well  as  its  decomposition- products,  is 
present.  V.  H.  V. 

Chemical  Formation  of  Albumin.  By  C.  F.  W.  Kkukenbekg 
(Ghem.  Gentr.^  1887, 1085). — When  keratin,  previously  purified  by  the 
action  of  pepsin  and  trypsin,  is  heated  with  water  in  a  sealed  tube,  it 
dissolves  to  form  an  alkaline  liquid,  possessing  a  strong  odour  of 
hydrogen  sulphide.  This  liquid  contains  a  non-dialysable  substance, 
keratinose,  pi*ecipitated  by  ammonium  sulphate,  which  agrees  with 
hemialbumose  as  regards  these  reactions,  although  it  does  not  give 
the  hydrochloric  acid  test.  Keratinose  is  converted  by  pepsin  and 
hydrochloric  acid  at  a  blood-heat  into  keratinpeptone,  which  is  not 
precipitated  by  ammonium  sulphate.  Under  the  same  conditions 
spongin  yields  spofigionose,  a  soluble,  indiffusible  substance ;  this  is 
also  converted  into  spongiopeptone.  By  the  decomposition  of  spongin, 
carbamide  seems  to  be  formed.  The  author  considers  that  the  albu- 
minoids and  skeletins  are  related  to  albumin  as  methyl  to  methyl 
ether.  V.  H.  V. 

Coagulation  of  Albumin.  By  V.  Michatloff  (Ghem,  Gentr., 
1887,  1088). — ^According  to  the  author  the  coagulation  of  albumin  is 
due  to  one  of  two  phenomena,  namely,  the  true  coagulation  induced  by 
the  action  of  ferments  or  heat,  a  process  analogous  to  etherification  oi 
the  formation  of  polyhydro-silicates  or  glycols,  and  a  pseudo-coagula- 
tion caused  by  a  loss  of  "  gelatinose- water,"  which  corresponds  with 
the  loss  of  water  of  crystallisation  of  salts.  The  coagulating  power  of 
salts  on  solutions  of  albumin  is  dependent  on  the  nature  of  the  acid 
and  base  therein  contained;  the  maximum  efPect  is  produced  by 
ammonium,  the  mean  by  sodium,  and  the  minimum  by  potassium 
salts.     Again,  in  the  case  of  ammonium  salts,  the  sulphate  is  more 
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efficient  than  the  nitrate,  and  of  potassium  salts  the  snlphate  than  the 
chloride.  V.  R  V. 

Egg  Albnmin  and  Albnmoses.  Bj  R.  H.  Chittenden  and  P.  B. 
Bolton  {Studies  from  Lab.  Physiol.  Ghem.,  Yale  Univ.^  2,  126 — 155). 
— These  experiments  were  designed  to  contrast  the  products  of  diges- 
tion of  egg  albumin  with  those  obtained  by  Kiihne  and  Chittenden, 
from  fibrin.  Four  samples  of  albumin  were  prepared ;  in  some  casea 
it  was  separated  from  globulin  by  saturation  with  magnesium  su.!- 
phate,  in  others  by  dilution  and  the  subsequent  addition  of  acetic 
acid.  An  elementary  analysis  of  these  four  samples  gave  the  following 
average  percentages :—C,  6218;  H,  6'93;  N,  1581;  8,1*87;  O, 
23*21.  Farther,  coagulated  products  did  not  differ  in  composition 
from  non-coagulated  albumin.  These  results  do  not  agree  with  anj 
of  the  formulae  ascribed  to  albumin  by  previous  observers. 

Peptic  digestion  of  the  albumin  resulted  in  the  formation  of  alba- 
minoses  of  which  the  percentage  composition  and  reactions  were 
determined.  In  composition  they  were  found  to  differ  from  each 
other  somewhat  more  than  the  albumoses  from  fibiin;  collectiyely, 
however,  there  is  less  difference  in  composition  between  the  albu- 
moses and  the  egg  albumin  from  which  they  were  formed  than  in 
the  case  of  the  albumoses  from  fibrin.  The  following  table  gives 
the  final  results : — 


Fibrin  productn. 

Egg  albumin  producta. 

Proto- 
albumose. 

Deutero- 
albumose. 

Fibrin. 

Proto- 
albumose. 

Deutero- 
albutnose. 

Egg 
albumin. 

0 

H 

N 

8 

O 

50-77 
6-78 

17  14 
1-08 

24  23 

50-65 
6-83 

17-17 
0-97 

24-38 

52-68 
6-83 

16-91 
1-10 

22-48 

51-07 
6-98 

16  00 
1-95 

24  00 

51-62 
6-97 

15-82 
1-96 

23-63 

52-33 
6-98 

15-85 
1-82 

23-02 

In  their  reactions  the  different  albumoses  (proto-,  deutero-,  hetero-, 
and  dys-albumose)  obtained  from  egg  albumin  do  not  differ  essentially 
from  those  obtained  from  fibrin.  W.  D.  H. 

Metallio  Compounds  of  Albumin   and   Myosin.    By  R.  H. 

Chittenden  and  H.  H.  Whitkhousb  (Studies  from  Lab,  Physiol, 
Chem.^  Yale  Univ.y  95 — 125). — Many  researches  on  the  subject  of  the 
metallic  compounds  of  albumin  have  been  carried  out  since  Lieber- 
kiihn  attempted  to  establish  the  molecular  weight  of  albumin  by  thQ 
analysis  of  copper  albuminate.  The  more  recent  work  of  Hamack 
(Abstr.,  1882,  747)  showed  that  two  compounds  of  albumin  (from 
white  of  egg)  with  copper  occur,  one  containing  1*35  per  cent.,  and 
the  other  2*64  per  cent,  of  copper.  In  the  present  research,  albnmin 
was  freed  from  globulin  by  the  use  of  dilate  acetic  acid,  and  both  th^ 
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acetate  and  snlphate  of  copper  were  used  in  the  preparation  of  tlie 
albuminate.  The  precipitate  was  well  washed  with  water,  powdered, 
and  dried.  The  percentage  of  copper  was  first  determined  as  cupric 
oxide  by  ignition  and  weighing :  the  oxide  was  then  dissolved  in  dilute 
nitric  acid,  treated  with  hydrogen  sulphide,  and  the  amount  of  cuprous 
sulphide  obtained  weighed.  By  the  former  method,  in  15  prepara- 
tions the  average  result  was  1*17  per  cent,  of  copper;  and  by  the 
latter  method  0*94  per  cent. ;  the  preparations,  therefore,  contain  0*23 
per  cent,  of  ash.  In  order  to  obtain  less  ash,  Harnack  dissolved  the 
albuminate  in  sodium  carbonate  and  reprecipitated  it  by  the  careful 
addition  of  acid;  this  process  was  repeated  several  times.  This 
treatment  certainly  increases  the  percentage  of  copper,  but  is  a 
source  of  error,  as  the  sodium  carbonate  withdraws  a  portion  of  the 
albumin.  Long-continued  washing  with  water  also  causes  partial 
dissociation  of  the  compound.  The  results  obtained  correspond  with 
the  formula  (CnHi„N,8SO«)4  -|-  Cn  —  Ha. 

A  normal  lead  salt  causes  a  small  precipitate  when  added  to  albu- 
min, whilst  with  basic  lead  acetate  the  albumin  is  completely  pi-ecipi- 
tated.  This  confirms  the  previous  statement  of  Berzelius  {Lehrhuch 
der  Chemie,  9,  29).  The  pi-eparations  were  well  washed  from  both 
lead  and  albumin,  dried,  and  the  lead  was  determined,  first  by  simple 
ignition,  and  then  obtained  as  sulphate,  which  was  ignited.  The 
results  indicate  that  more  than  one  compound  of  lead  is  formed,  that 
made  by  the  addition  of  a  large  excess  of  the  basic  acetate,  containing 
about  fiye  ixmes  as  much  lead  as  the  ordinary  basic  lead  compounds. 
An  iron  compound  which  was  foond  to  be  more  stable  than  tiie 
copper  albuminate,  and  corresponded  fairly  well  with  the  formula 
(Oi,HiuN]8SO»)4  +  Fe  ^Hs,  and  a  zinc  compound,  (OiiHujN  188023)4  + 
Zn  —  Us  ;  acid  compounds  with  uranium,  (CTiHinNieSOn)^  -h  U  —  H^; 
with  mercury,  (C7jHu8NigSOa)4  +  Hg  —  H2;  and  with  silver, 
(CnHiMNisS(3tt)s  -f  Aga  —  Hj,  were  idso  prepared  and  analysed. 
Much  stress  is  not  laid  on  such  formulsB,  as  it  seems  possible  to  form 
a  large  variety  of  compounds  by  simply  modifying  the  conditions  of 
precipitations.  This,  with  the  undoubted  tendency  of  the  compounds 
to  dissociation,  may  account  for  the  lack  of  agreement  in  the  results 
of  different  workers.  Similar  compounds  prepared  from  myosin 
obtained  by  extracting  ox  flesh  with  15  per  cent,  ammonium  chloride 
were  prepared,  and  the  percentage  results  show  that  these  two  forms 
of  prote'id  matter  do  not  form  corresponding  compounds  with  the 
metallic  salts  used.     This  is  illustrated  by  the  following  table : — 
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Egg  albamin. 


Myosin. 


Copper  compound 

Iron  „ 

Zinc  yy 

Uranyl  „ 

Mercury  „ 

Lead  „ 

Silver  „ 

Kickel  „ 
Cobalt 


0  '94  per  cent.  Cu 


0-95 
0-91 
4-60 
2-89 
2-56 
4-09 


Fe 
Zn 
U 

Hg 
Pb 

Ag 


1  '17  per  cent.  Cu 
Fe 
Zn 
U 
Hg 


2-29 
0-72 
7-49 
2-43 


4-70 
6  03 


Ni 
Co 


W.  D.  H. 

Casern  and  Caseoses.  By  R.  H.  Chittenden  and  H.  M.  Fainter 
(Studies  from  Lab,  Physiol.  Chem.,  Yale  TJniv.y  2,  156 — 199). — 
Danilewskj  {Zeit.  physioL  Che7n.,  7,  433)  has  asserted  that  casein  is 
a  mixture  of  two  prote'ids,  caseoprotalbin,  partially  soluble,  and 
caseoalbumin,  insoluble  in  hot  50  per, cent,  alcohol.  Hammarsten 
(ihid.y  7,  227)  has  shown  that  the  peculiar  behaviour  of  Danilewsky's 
casein  is  due  to  its  containing  calcium  phosphate,  the  presence  of 
which  impurity  depends  on  the  use  of  hydrochloric  acid  in  the  pre- 
cipitation of  the  casein,  as  this  acid  does  not  favour  the  removal  of 
the  salt  as  well  as  acetic  acid.  He  also  considers  that  casein  is  a 
single  proteid.  In  the  present  research,  seven  distinct  preparations 
of  casein  were  made.  Elementary  analyses  show  a  close  agreement 
throughout,  and  the  results  moreover  accord  closely  with  those  of 
Hammarsten. 

In  the  digestion  of  casein  with  hydrochloric  acid,  peptones  are 
ultimately  formed,  and  the  name  caseose  is  given  to  the  intermediate 
products.  These  were  separated  by  the  methods  of  KUhne  and  Chit- 
tenden into  proto-,  hetero-,  and  deutero-caseose,  which  correspond  with 
the  albumoses  with  similar  names.  The  quantity  of  heterocaseose 
obtained  was  usually  very  small.  The  reactions  characteristic  of 
albumoses  apply  generally  to  the  caseoses.  Unlike  proto-albumose 
however,  protoca^seose  is  precipitated  from  aqueous  solutions  by  acetic 
acid.  The  average  of  the  analyses  of  10  preparations  of  proto- 
caseose  gives  the  following  percentage  results  : — 


C. 

H. 

N. 

8. 

O. 

Protocaseose 

Casein 

52-89 
53-30 

7-10 
7  07 

13-94 
15-91 

0-95 
0-82 

23  12 
22  08 

Deuterocaseose  contains  a  smaller  percentage  of  carbon  than  proto- 
caseose,  and  heterocaseose  contains  fully  as  much  carbon  as  casein 
it«elf. 

An  insoluble,  semi-gelatinous  substance  which  separates  in  the 
first  stage  digestion  has  not  yet  been  investigated.  Weyl's  com- 
mercial  "  casein-peptone  "  contains  large  quantities  of  caseoses. 

W.  D.  H. 
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Animal  Tannin.  By  M.  Villon  (Ghent,  News,  56,  175). — ^Corn 
weevils  {GdLandra  granaria)  were  killed,  groand  in  a  moriar,  and 
digested  for  one  hour  in  boiling  90  per  cent,  alcohol.  The  residue 
from  the  evaporation  of  the  extract  is  taken  up  with  ethyl  acetate  at 
50°,  and  precipitated  by  means  of  ammouiacal  zinc  acetate.  The  preci- 
pitate is  decomposed  with  oxalic  acid,  and  the  solution  evaporated  in 
a  vacnnm.  In  this  way  3  per  cent,  of  a  substance  having  all  the 
general  properties  of  tannin  is  obtained  from  the  weevils.  This  animal 
tSMmnj  frticUcornitannin,  forms  small  reddish-yellow  scales. 

D.  A.  L. 


Physiological    Chemistry, 


Influence  of  some  Organic  and  Inorganic  Substances  on 
Gas  Metabolism.  By  B.  H.  Chittenden  and  G.  W.  Cummins 
{Studies  from  Lab,  Physiol.  Ghem,,  Yale  Univ.,  2,  200— 236).— The 
question  investigated  was  the  consumption  of  oxygen  and  the  elimi- 
nation of  carbonic  anhydride.  The  animal,  a  rabbit,  was  confined  in 
a  large  bell-jar,  through  which  air  was  drawn  by  means  of  three 
aspirators,  which  were  arranged  to  work  evenly,  and  emptied  them- 
selves in  half  an  hour.  Two- fifths  of  the  mixed  air  was  drawn  suc- 
cessively through  three  absorption- tubes,  each  of  which  contained 
100  c.c.  of  standard  baryta.  The  carbonic  anhydride  was  estimated 
by  titration  with  standard  oxalic  acid.  The  results  obtained  are  not 
absolute,  but  express  quite  well  the  comparative  action  of  the  various 
substances  experimented  with.  It  was  fonnd  necessary  to  have  the 
animal  in  a  state  of  hunger  during  an  experiment.  Accordingly  it 
was  deprived  of  food  for  three  days  previous  to  the  experiment,  as 
well  as  during  the  three  days  for  which  the  experiment  lasted.  During 
the  last  two  of  the  three  days,  the  substance  experimented  with  was 
given  in  small  and  oft-repeated  doses.  Every  day  numerous  deter- 
minations of  carbonic  anhydride  were  made,  and  comparison  could 
then  be  made  between  the  *  normal  excretion  of  that  substance  and 
that  during  the  administration  of  the  drug.  Observations  were  also 
made  on  the  body  temperature.  The  following  are  briefly  the  results 
obtained  with  the  following  substances  : — Uraoyl  nitrate  acts  slowly, 
but  when  taken  in  sufficient  quantity  tends  to  raise  materially  the 
body  temperature,  and  increase  very  noticeably  the  excretion  oi  car- 
bonic anhydride.  Copper  sulphate  shows  a  marked  influence  in 
depressing  body  temperature,  and  a  still  greater  influence  in  dimi- 
nishing the  production  of  carbonic  anhydride.  Arsenious  oxide 
given  in  non-toxic  doses  also  diminishes  the  excretion  of  carbonic 
anhydride,  presumably  through  its  action  on  the  metabolic  activity 
of  tiie  tissue  cells.  Tartar  emetic  acts  similarly.  Morphine  sulphate 
has  but  little  action ;  a  slight  fall  in  the  excretion  of  carbonic  anhy- 
dride immediately  after  a  do»6  must  be  attributed  to  the  semi- 
somnolent  condition  of  the  animal.  Quinine  sulphate,  which  is  so 
important  as  an  antipyretic,  is  found  in  a  healthy  hungry  rabbit 
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to  have  only  a  verj  slight  depi^ssing  influence  on  body  tem- 
perature, and  a  minimum  effect  on  the  production  of  carbonic  anhy- 
dride. Cinchonidine  sulphate  produced  a  slight  rise  of  temperature 
and  a  gradual  diminution  in  the  amount  of  carbonic  anhydride 
excreted  ;  it  also  caused  tetanic  convulsions  and  finally  death.  Anti- 
pyrine  had  little  effect,  the  only  change  being  a  fall  in  temperature 
just  before  death.  W.  D.  H. 

Action  of  Uranium  SaltB  on  Digestive  Ferments.    By  B.  H. 

Chittenden  and  M.  T.  Hutchinson  (Studies  from  Lah.  Physiol.  Chem.^ 
Yale  Univ.,  2,  55 — 67). — Very  small  quantities  of  uranium  salts  pro- 
mote the  activity  of  saliva;  larger  amonnts  hinder  and  finally  stop 
its  amylolytic  action.  100  c.c.  of  digestive  mixture  contained  2  c.c. 
of  neutralised  saliva,  and  1  gram  of  pure  potato-starch.  The 
mixture  was  warmed  at  40°  for  30  minutes  and  then  boiled  to  prevent 
further  action ;  the  amount  of  sugar  present  was  estimated  as 
dextrose  by  Fehling's  solution.  This  was  compared  with  other 
digestive  mixtures  to  which  a  certain  percentage  of  a  uranium  salt 
was  added.  The  following  table  illustrates  the  results  obtained  with 
nranyl  nitrate : — 


Amount  of  salt 

Total  amount  of 

Starch  conTerted. 

Belatiye  amylo- 

added. 

reducing  subetances. 

lytic  action. 

0  000  per  cent. 

0*4185  gram. 

87  21  per  cent. 

100-0 

0  001        „ 

0-4083      „ 

36-74        „ 

08-7 

0  008        „ 

0-3878      „ 

34-85        „ 

98-6 

0  006        „ 

0-8698      „ 

88  -28 

89-4 

0  001        „ 

0-8612      „ 

82-50        „ 

«7-8 

0  003        „ 

0-8131       „ 

28-17        „ 

76  5 

0  008        „ 

trace 

"~~ 

Uranyl  acetate  was  more  inhibitory  in  its  action,  due  possibly  to 
its  greater  acidity ;  O'OOOS  per  cent,  increases,  0*003  per  cent,  stops 
amylolytic  action.  Experiments  with  similar  results  were  obtained 
with  am monio-uranoQR  sulphate,  sodio-uranic  salphate,  potassio-uranic 
oxychloride,  and  ammonio-uranic  citrate.  The  action  of  the  salts 
varies  with  different  specimens  of  saliva,  according  to  the  amount  of 
protei'd  present  which  is  precipitated  by  them.  JLioss  of  amylolytic 
power  is  due  in  part  to  partial  direct  destruction  of  the  ferment  as  well 
as  to  change  in  reaction  of  the  fluid.  There  must,  however,  be  some- 
thing in  addition  to  the  mere  presence  of  these  salts  dependent  on 
chemical  constitution  that  controls  the  action  of  the  ferment. 

The  same  salts  were  also  investigated  in  regard  to  their  action  on 
the  proteolytic  action  of  pepsin- hydrochloric  acid.  Similar  series  of 
experiments  were  made,  and  the  results  compared  by  estimating  the 
amount  of  fibrin  left  undigested  after  an  hour's  action.  The  potas- 
sium uranic  oxychloride  was  the  only  salt  that  produced  initial  stimu- 
lating action  on  the  ferment ;  the  others  all  retarded  its  activity. 
The  difference  in  action  of  the  various  salts  seems  to  depend  on  the 
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acid  liberaiecl  from  tbem  ;  the  acids  which  are  not  capable  of  working 
with  pepsin  will  most  readily  retard  gastric  digestion ;  thus  the 
ncetate  retards  digestion  more  than  the  nitrate ;  acetic  acid  mixed 
with  pepsin  is  practically  inactive,  whilst  nitric  acid  is  ahont  four- 
fifths  as  active  as  hydrochloric  acid. 

A  similar  series  of  experiments  showed   that  uranium  salts  also 
retarded  the  action  of  the  pancreatic  ferment.  W.  D.  H. 

IHgefitdon  in  Rhizopodfl.  By  M.  Gbeenwood  (Joum.  of  Phyntd., 
8,  263 — 287). — The  authoress  has  continued  her  observations  on  t]»e 
digestive  processes  in  Amoeiba  and  Actinosphcerium  (Abstr.,  1886, 
105^)  with  the  following  results:  (1.)  The  ingestion  of  solid  matter  is 
promiscuons  in  amoeba,  that  is  natritious  and  innutritions  matters 
are  taken  in  with  eqnal  readiness.  Actinosphasrium,  on  the  other 
liand,  rarely  ingests  innutritious  particles.  (2.)  The  act  of  ingestion 
in  amoeba  is  accompanied  by  the  emission  of  pseudopodia ;  in  actino- 
sphsBrium  these  may  or  may  not  be  thrown  out.  (3.)  The  nutritious 
matter  taken  in  by  amoeba  is  not  surrounded  by  fluid  when  it  lies  in 
the  endosac.  (4.)  Nutritious  particles  are  in  both  animals  digested 
by  fluid  poured  out  around  them.  This  fluid  has  no  action  on  the 
tsnticle  of  organisms,  or  on  cellulose  or  siliceous  cell-Walls.  Fat 
and  starch  are  apparently  not  digested  by  it.  It  is  a  colourless  fluid, 
which  acts  on  coagfulated,  and  still  more  so  on  non-coagulated 
iproteid  matter.  It  has  no  action  on  litmus  or  carmine  particles,  acci- 
dentally enclosed  with  nuritious  particles,  and  is  therefore  neutral  in 
reaction.  (5.)  The  secretion  is  more  active  in  actinospheerium  than 
in  amoeba.  (6.)  Chlorophyll  is  chang^ed  to  a  dark -brown  colour  by 
amoeba ;  this  is  not  so  marked  in  actinosphaBrium.  (7.)  Ejection  is 
performed  at  the  hind  end  of  amoeba,  either  by  means  of  a  vacuole, 
or  often  in  the  case  of  algae  without  one.  An  excretory  vacuole  is 
alirays  present  in  actinosphaBrium.  (8)  The  time  between  ingestion 
and  ejection  is  difficult  to  determine,  and  varies  with  the  size  and  di- 
gestibility of  the  ingesta ;  it  averages  3  to  4  days  in  amoeba.  In 
actinosphaBrium  the  digestive  act  is  shorter  and. occupies  from  1^  to 
8  hours.  W.  D.  H. 

Dehydration  of  Olucose  in  the    Stomach  and  Intestines. 

By  R.  H.'Chittknden  (Studies  from  Lab.  Fhysiol  Chem,,  Yale  Univ.,  2, 
46— 53).— Pavy  (Chem.  News,  49,  128,  140,  155,  162,  172,  183) 
brought  forward  evidence  to  show  that  there  exists,  particularly  in 
the  stomach  and  intestines  of  rabbits,  a  ferment  which  has  a  de- 
hydrating action  on  glucose,  transforming  it  into  a  substance  with 
less  cupric  oxide  reducing  power,  akin  to  maltose.  This  substance  is 
•formed  at  a  temperature  of  48**  by  bringing  a  solution  of  glucose  into 
contact  with  the  stomach  and  intestines  of  a  rabbit ;  by  boiling  it 
^ith  dilute  sulphuric  acid,  it  is  again  converted  into  glucose.  In  the 
present  research  these  experiments  were  repeated,  but  gave  an  entirely 
negative  result,  rabbits  and  cats  being  the  animals  used,  in  different 
stages  of  digestion.  Ogata  {Jalirsher,  fur  Thierckem.,  15,  275)  has  also 
liyeen  unable  to  confirm  Pavy's  results.  W.  D.  H. 
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Influence  of  Antimonious  Oxide  on  Metabolism.    By  R.  H. 

Chittbnden  and  J.  A.  Blake  (Studies  from  Lab.  Physiol.  Ghem.,  YaU 
Univ.,  2,  87 — 94). — Antimonious  oxide  was  nsed  instead  of  tartar 
emetic,  because  of  its  probable  slower  toxic  action,  and  also  because  it 
bas  been  so  extensively  used  as  a  means  to  induce  or  to  aid  in  tbe 
production  of  fatty  degeneration,  for  instance,  in  the  production  of 
fatty  livers  in  geese  (H.  C.  Wood,  Therapeutics,  161). 

The  nitrogen,  phosphorus,  sulpliur,  and  chlorine  were  estimated 
daily  in  the  urine  of  a  dog,  to  whom  a  fixed  diet  was  administered, 
first  for  a  period  without  and  afterwards  for  a  period  with  the  addi- 
tion of  small  quantities  of  antimonious  oxide.  The  results  of  the  two 
series  may  be  stated  as  follows  : — 


Daily  Average  of  Constituents  of  Urine  in  grams 

• 

Nitrogen. 

Phosphorus. 

Sulphur. 

Chlorine. 

1.  Without  antimony .... 

2.  With  antimony 

11-743 
12  028 

0-7251 
0-7292 

0-6708 
0-6534 

0-5592 
0-5070 

The  conclusion  is  drawn  that  small  repeated  doses  of  antimonioua 
oxide  are  without  influence  on  the  excretion  of  nitrogen,  sulphur,  and 
phosphorus,  and  that  consequently  this  compound,  at  least  when 
taken  in  non-toxic  doses,  has  no  action  on  protei'd  metabolism. 

W.  D.  H. 

Asparagine  m  a  Nourishing  Constituent  of  Food.  By  H. 
Wkiskb  (Landw.  Versuchs-Stat.,  34,  303 — 310).— A  review  of  the  work 
done  by  various  chemists.  It  is  shown  that  the  mass  of  evidence 
produced  is  in  favour  of  asparagine  being  a  nutrient  for  herbivora,  and 
that  under  appropriate  conditions  it  prevents  waste,  and  causes  the 
formation  of  albamin.  As  to  its  influence  on  omnivora  and  camivora, 
this  does  appear  to  be  the  case,  but  on  the  contrary  it  produces  strong 
diuretic  action,  and  destruction  of  albumin ;  however,  more  experi- 
ments are  necessary  for  the  complete  elucidation  of  the  problem. 

E.  W.  P. 

Ash  in  Bones  of  Diflferent  Ages.  By  W.  P.  Mason  (Chem. 
News,  56,  157—159). — The  author  has  examined  for  ash  and  as  to 
brittleness  several  samples  of  bones,  both  from  males  and  females,  from 
bodies  recently  dead  and  from  living  people  (amputations).  In  all 
cases  the  history  of  the  bone  was  known,  and  the  ash  determined  in 
portions  selected  from  the  dense  portion  of  the  middle  of  the  shaft  of 
the  femur.  All  diseased  bones,  or  bones  from  persons  suffering  from 
ailments  affecting  the  bones,  were  excladed.  His  resalts  show  that 
from  manhood  to  old  age,  there  is  no  variation  in  the  amount  of  ash  in 
bones.  That  the  brittleness  of  old  bones  is  due  to  the  material  rather 
than  the  structure ;  that  it  is  not  therefore  due  to  the  increaf^e  of 
spongy  tissue  and  diminution  of  the  denser  portions  of  the  bone  as  age 
advances  (Fr6my's  supposition) ;  nor  does  it  arise  from  the  increase  in 
the  percentage  of  inorganic  salts.  D.  j^^  j^^ 
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Distribution  of  Antimony  in  the  Organs  and  Tissues.    By 

R.  H.  Chittenden  and  J.  A.  Blake  (Studies  from  Lab.  Physiol,  Chem,, 
Yale  JJniv.,  2,  68 — 86). — These  experiments  were  undertaken  in 
order  that  data  of  medico-legal  importance  might  be  obtained  ;  the 
relative  distribution  of  the  poison  in  the  tissaes  giving  indications  of 
the  length  of  time  that  intervenes  between  the  administration  of  the 
poison  and  death.  The  onlj  trnstworthj  method  of  estimating  small 
quantities  of  antimony  was  found  to  be  the  electrolytic  method 
(Classen,  Abstr.  1885,  191,  932) ;  preliminary  experiments  were 
performed  which  showed  that  this  method  acts  well  when  antimony  is 
mixed  with  organic  matter,  and  also  in  urine.  A  feeble  current  was 
used  and  allowed  to  act  for  many  hours ;  the  antimony  was  collected 
at  the  negative  pole  which  was  a  platinum  capsule.  When  the 
separation  of  the  metal  was  complete,  it  was  found  necessary  to 
remove  all  organic  matter  by  washing  with  water  before  breaking  the 
eurrent,  otherwise  the  antimony  quickly  redissolved. 

Tables  are  given  of  the  results  in  which  various  compounds  of 
lintimony  were  given  by  hypodermic  injection,  by  the  mouth,  and  by 
the  rectum  in  dogs  aud  rabbits.  The  brain  and  liver  were  the  organs 
in  which  the  metal  tends  most  to  accumulate,  although  if  su£Bcient 
time  elapses  between  the  giving  of  the  poison  and  death,  it  tends  to 
spread  more  uniformly  through  the  body ;  the  more  soluble  com- 
pounds of  antimony  like  tartar  emetic  produce  their  effects  more 
rapidly  than  the  insoluble  forms  like  antimonious  oxide. 

W.  D.  H. 

Formation  and  Elimination  of  a  Ferruginous  Pigment  in 
iPoisoning  with  Toluylenediamine.  By  Engel  -and  Kiener 
(Compt.  rend.y  105,  465-— 467). — In  acute  cases  which  end  in  death  in 
a  few  hours,  there  is  no  icteria  and  no  hsBmoglobinuria,  but  the 
victim  falls  into  a  state  of  coma  and  dies.  There  is  intense  conges- 
tion of  all  the  organs  and  especially  of  the  lungs,  but  the  spleen  and 
marrow  contain  no  excess  of  pigment. 

When  death  ensues  after  a  few  days,  there  is  always  icteria  and 
often  haemoglobinuria,  and  the  urine  is  loaded  with  fat  and  yellow 
and  brown  pigment  granules  which  are  variable  in  composition  but 
sometimes  contain  iron.  The  ferruginous  pigment  formed  by  the 
destruction  of  the  hemoglobin  accumulates  in  the  spleen  and 
marrow.  It  seems  to  be  formed  from  the  hasmoglobin  in  the  proto- 
plasm from  the  cellules  and  not  from  the  red  corpuscles.  The 
deposits  in  the  liver  are  less  constant  and  more  local. 

In  chronic  cases  ending  in  death  after  several  weeks,  the  icteria  is 
moderated  and  is  often  retarded  for  a  long  time.  There  is  no 
hemoglobinuria  and  no  gmnular  pigment  in  the  urine.  The  animal 
eventually  succumbs  to  anemia,  which  is  followed  by  coma,  and  after 
death  the  spleen,  marrow,  and  liver  contain  a  greater  qnaiitity  of  the 
ferruginous  pigment  than  in  acute  cases,  and  there  is  a  notable 
quantity  in  the  kidneys  and  in  the  lymphatic  ganglions  of  the 
abdomen.  C.  H.  B. 
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Formation  of  Nitrites  during  Nitrification  of  Ammoniacal 
Solutions,  By  J.  M.  H.  Munro  {Chem,  News,  56,  62— 64).— Gayon 
and  Dnpetit  have  suggested  that  the  nitrite  formed  daring  nitri- 
fieation  is  produced  by  reduction  of  previonsly  formed  nitrate; 
they  suppose  the  nitrifying  organism  either  to  acqnire  reducing 
powers  by  living  at  the  bottom  of  a  solution,  or  else  that  it  is  not 
pare  but  mixed  with  denitrifying  bacteria,  and  that  the  nitrate 
reduced  by  one  or  other  of  these,  supplies  oxygen  for  the  oxidation  of 
organic  matter  present  in  the  solution.  The  present  experiments 
disprove  this  and  show  (1)  that  a  solation  of  potassium  nitrate, 
seeded  with  soil  from  a  recently  nitriOed  solution,  develops  no 
nitrite  even  though  kept  for  a  year  in  a  stoppered  bottle ;  (2)  that 
a  solution  of  ammonium  chloride,  needed  with  the  same  soil,  and  with 
no  other  added  organic  matter,  formed  nitrite  in  increasing  quantities 
frrm  the  third  day  to  the  189th,  when  almost  all  the  ammoniacal 
nitiogen  was  present  in  that  form,  afterwards  passing  into  nitrate; 
(3)  that  a  solation  oontaining  both  potassium  nitrate  and  ammoniom 
chloride  (SENOs  -|-  NHaCI)  seeded  with  the  same  soil,  ran  through 
exactly  the  same  coarse  as  the  preceding.  If  an  organism  were 
present  capable  of  reducing  nitrate  to  nitrite  with  simultaneous 
oxidation  of  ammonia  to  nitrite,  fonr  times  the  quantity  of  nitrite 
produced  in  the  preceding  case  could  theoretically  be  formed :  instead 
of  this,  the  amounts  were  almost  exactly  equal,  and  both  a  little  under 
that  corresponding  to  the  whole  of  the  ammoniacal  nitrogen.  The 
author  concludes  that  the  nitrite  is  formed  by  oxidation  of  the 
ammonia.  J.  M.  H.  M. 

Chemical  Nature  of  Aristolochia  Serpentaria.  By  M.  Spica 
(Oazzetta,  17,  313 — 316). — The  Aristolochia  serpentaria  (Virginia 
snake-root)  grows  in  the  southern  part  of  North  America,  especially 
in  the  mountainous  districts  of  Carolina  and  Virginia;  various 
preparations  of  its  roots  are  used  medicinally  as  febrifuges.  Its 
chemical  nature  has  previously  been  examined  by  Buchhok, 
Chevaliier,  and  others,  who  have  obtained  besides  other  products  a 
volatile  oil.  On  distilling  the  ethereal  extract  of  the  root  in  a 
current  of  steam,  a  yellowi^-green  oil  is  obtained,  heavier  than  water, 
and  having  an  odour  resembling  that  of  camphor  and  valerian. 
This  oil,  after  treatment  with  potash,  is  cooled  by  a  freezing  mixture, 
which  causes  the  separation  of  a  crystalline  stearoptene ;  this  melts 
at  198^,  boils  at  212'',  and  is  shown  by  chemical  analysis  and  its 
physical  properties  to  be  borneol.  No  very  definite  product  could  be 
obtained  from  the  oil  from  which  the  borneol  had  thus  been 
separated.  V.  H.  V. 

Constituents  of  Scopolia  Root.  By  H.  Henschki  (Chem. 
Centr.,1^7y  1087 — 1088). — Scopolia  japonicaf  or  Japanese  belladonna, 
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is  a  species  of  SolanacesB  indigenous  to  Japan  and  China.  Tw^o 
alkaloids  are  mannfactnred  commercially  from  its  roots,  namely, 
scopolelne  and  rotome,  and  Eijkman  has  obtained  two  substances, 
a  glucoside,  scopolin,  and  scopoletin,  its  decomposition  product. 
It  is  here  shown  that  the  root  of  the  plant  contains  no  peculiar 
alkaloid,  but  the  three  mydriatic  alkaloJuls,.  ataopine,  hyoscyamine, 
and  hyoscine  in  variable  proportions. 

Commercial  roto'ine  is  not  a  distinct  base,  but  a  mixture  of  the 
sodium  salts  of  fatty  acids  of  high  molecular  weight.  The  fluorescent 
substance,  scopoletin,  obtained  by  Eijkmann,  ia  identical  with  the 
so-called  chrysatropic  acid  of  Kuns,  whilst  i&  is.  further  probable 
that  it  is  identical  with  methylsBscuIetin.  V.  H.  V. 

Oil  of  Lallemantia  Iberioa.  By  L.  RiGwrEniLandw.  Versuchs- 
Stat.,  34,  383— 390).— The  oil  expressed  from  the  seeds  of  LaUe- 
mantia  iherica  (Fisch  et  May)  has  the  pnoperty  of  being  the  most 
rapidly  "  drying  '*  of  all  known  oils.  The  ethereal  extract  of  the 
seeds  may  be  completely  decolorised  by  animal  charcoal,  and  on 
evaporation  of  the  ether,  a  pale-yellow  oil  is.  obtainable  which  after 
some  time  becomes  slightly  opaque ;  the  opacity  may  be  removed  by 
filtration,  vrhen  a  clear  fat  of  faint  but  acrid  odour,  whose  taste 
resembles  that  of  linseed  oil,  is  left  on  the  filter;  The  oil  is  iusoluble 
in  cold,  but  readily  soluble  in  hot  alcohol,  insoluble  ia  oold  acetic  acid 
(1-0643).  The  sp.  gr.  af  the  oil  ia  0*9336  at  20%  and  its  solidifying 
point  —as"* ;  the  free  fatty  acids  melt  at  22*2'',  and  resolidify  at  ll•0^ 
When  exposed  to  the  air  for  five  days,  a  crust  is  formed  at  the  edge 
of  the  liquid,  but  complete  resinification,  or  "drying,**  occurs  in 
24  hours,  after  it  has  been  heated  at  IbO"  for  three  hours.  Casselman 
states  that  complete  dryibg  of  linseed  oil  only  occurs  after  36  to  48 
hours*  heating  at  150'' ;  poppy  oil  requires  four  to  five  days,  and  hemp 
oil  still  longer. 

It  behaves  towards  nascent  nitrous  acid  in  the  same  manner  as 
linseed  oil,  a  dark-red  doughy  mass  being  produced.  Mixed  with 
concentrated  sulphuric  acid,  the  temperature  rises  to  102*'  and  even 
tol20^ 

According  to  v.  Hiibl's  method,  the  oil  purified  from  fat,  unites 
with  162*1  grams  of  iodine  per  100  grams  oil,  whilst  the  fat  com- 
bines with  166*7  grams  of  iodine.  No  other  oil  approaches  closely 
to  this  figure  except  linseed.  As  the  absorption  of  iodine  by 
the  oil  corresponds  with  its  facility  for  drying,  it  was  necessary 
to  estimate  the  amount  of  oxygen  absorbable^  this  was  done  by 
Livache's  process,  when  it  was  found  that  the  oil  absorbed  15*81 
per  cent,  of  oxygen  in  one  day,  whilst  the  fatty  acid  absorbed 
16*58  per  cent,  in  28  days ;  linseed  absorbs  143  per  cent,  in 
two  days,  and  its  fatty  acid  11  per  cent,  in  eight  days.  Hehner'B 
and  West-Knight's  methods  for  determining  the  ])ercentage  of 
insoluble  fhtty  acids  in  the  oil  were  both  used,  the  former  method 
showed  the  presence  of  93*3  per  cent.,  and  the  latter  94  per  cent.,  and 
the  volatile  oil  (Reichert's  method)  amounted  to  1*55.  The  figures 
representing  saponifiability  (KOttstorfer)  were  184*9  (milligrams 
KHOX  ^^^  ^'75  per  cent,  of  glycerol  was  found,  corresponding  with 
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99*74  per  cent,  of  gljcerides.  Tbe  lead  salt  was  nsed  to  cause 
separation  of  the  liqnid  and  solid  fatty  acids,  when  it  was  fonnd  that 
of  the  latter  there  was  6'55  per  cent,  aaid  of  the  former  93*45  per 
cent,  present. 

The  quantitative  reactions  are  given  m.  the  original. 

When  grown  as  a  field  crop,  Lallemantia  yielded  2031  kilos,  seed 
and  6314  kilos,  straw  per  hectare.  E.  W.  P. 

Are  Nitrates  indispensable  for  the  Orowth  of  Field  Crops  P 
By  O.  PiTacH  (Landw.  VerstWh^-^ot,,  34,  217— 258).— The  carefully 
condacted  experiments  for  the  elncidation  of  the  above  qaestion 
appear  to  be  most  satisfactory,  and  the  decision  arrived  at  is  that  at 
any  rate  barley,  oats,  beans,  -and  wheat  can  and  do  grow  in  a  soil 
absolutely  destitute  of  nitrates,  free  from  all  nitrifying  bacteria,  but 
in  which  nitrogenous  manures  are  present  as  ammonium  sulphate. 
The  experiments  weve  made  during  iwo  seasons,  and  all  the  precan- 
tionR  taken,  the  progress  of  the  various  plants  grown, 'and  the  apparatus 
employed  are  fully  detailed.  In  outline,  a  rich  soil  was  first  heated  iu 
an  oil-bath  to  destroy  all  bacteria,  then  thoroughly  washed  by  upward 
displacement,  to  free  it  from  all  nitrates,  again  heated  and  then  placed, 
the  first  year,  in  large 'beaker  glasses,  and  in  the  second  season  in  iron 
vessels  62  om.  -X  26  cm. ;  the  seeds  wei*e  sown, -and  a  thick  covering 
of  cotton  wool  placed  on  the  surface  of  the  soil  in  a  suitable  holder  of 
wire  net,  so  as  to  prevent  access  of  all  aerial  spores ;  distilled  water 
was  used  for  watering  by  a  special  method  descril»ed  in  full,  whereby 
the  wat'er  was  admitted  from  l)elow.  Two  sets  of  such  vessels  and 
seeds  were  employed.  To  the  soils  used  in  the  first  year,  bicalciam 
potassium  iphosphates  and  ammonium  sulphate  were  added,  both  to 
the  original  and  to  the  parallel  sets,  tlie  difference  between  the  two 
being  that  the  soil  of  the  parallel  sets  was  neither  heated  nor  covered 
over  with  cotton  wool.  In  the  second  year,  however,  the  soil  undei^ 
went  the  same  process  in  both  sets,  but  in  place  of  ammonium  sulphate 
being  added  to  the  controlling  sets,  sodium  nitrate  was  added,  and  no 
cotton  wool  used.  "The  vesults  in  both  years  were,  however,  similar, 
namely,  that  the  growth  of  the  plants  under  such  peculiar  conditdons 
as  total  absence  of  nitrates  was  not  largely  affected — certainly  there 
was  a  difference,  but  not  at  all  remarkable ;  the  plants  were  able  to 
grow  healthily,  but  perhaps  not  robustly  without  any  nitrates.  It  was 
noticed  that  those  plants  which  could  obtain  no  nitrates,  but  had  to 
be  content  with  nitrogen  in  other  forms,  came  to  a  standstill  for  a 
short  time  early  in  their  growth,  and  after  a  short  period  of  rest, 
again  grew  normally.  The  author  tried  to  account  for  this  in  the 
first  year,  by  the  fact  that  as  the  manure  bad  not  been  mixed  thoroughly 
with  tbe  soil  thronghout  its  whole  depth,  the  lower  roots  were  unable 
to  obtain  nitrogen,  consequently  no  growth  was  made  until  new  roots 
were  formed  higher  up,  but  after  the  experiments  of  the  second  season 
had  been  made,  he  was  obliged  to  abandon  this  theory,  for  although 
he  had  mixed  the  manure  thoroughly  with  the  soil,  yet  this  arrest  of 
growth  again  occurred,  whilst  no  such  effect  was  produced  in  ihe 
soil  containing  nitrates.  E.  W.  P. 
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Agrienltoral  Experiments.  By  J.  Baulin  (OompL  rend.,  105, 
411 — 414). — In  order  to  avoid,  in  agricaltural  experimenta,  errors  dae 
to  differences  between  the  natural  fertility  of  contiguons  patches  of 
soil,  the  experimental  plot  should  be  divided  into  three  rectangular 
sectionsy  A,  B,  and  C,  which  are  treated  separately.  As  a  rule,  the 
results  with  A  and  C  differ,  and  in  a  few  cases  the  differences  are 
quite  irregular.  Usually,  however,  the  fertility  of  the  plot  varies 
gradually,  so  that  the  mean  of  A  and  C  is  pcactically  identical  with  B. 

Experiments  made  in  this  way  show  that  superphosphates  and 
precipitated  calcium  phosphate  produce  •  a  distinct  increase  in  the 
wheat  crop,  .whilst  with  fossil  phosphates  and  with  slags  the  results 
are  doubtful,  the  apparent  increase  not  being  greater  than  the 
variations'  between  the  three  sections  of  the  plot.  C.  H.  B. 


Analytical  Chemistry. 


Cbrinding  Mill  for  Minerals.  By  K..  Zulkowskt  (Ber.,  20, 
2664 — 2669). — A.,  description  of  a  mill  in  which  minerals  may  be 
readily  reduced  to  fine  powder.  The  grinding  surfaces  are  of  agate, 
and  the  pestle  is  so  arranged  that  it  can  be  rotated  by  a  water-motor 
against  th&  lower  surface  with  a  pressure  capable  of  being  varied  at 
will.  The  material,  already  reduced  to  the  coarsenesaof  sand,  is  intro- 
duced into  the  mill  through  a  sector  cut  in  the  pestle. 

W.  P.  W. 

Determination  of  Sulphur  in  Fprites.  By  J..  W.  Webi-mobeland 
(/.  8oc,  Chem,  Ind.,  6, 84—87). — It  is  shown  that  the  results  obtained 
by  Lunge's  **  old  process  '*  (precipitation  of  the  sulphur  from  ferric 
solutions),,  agree  closely  with  those  given  by  the  new  process  (pre- 
cipitation after  separation  of  the  ferric  oxide  by  ammonia),  which  is 
therefore  a  needless  elaboration.  The  new  method  is  also  liable  to 
lossea  caused  by  an:  extra  filtration  and  washing,  and  by  sulphnr 
retained  in.  tihe  ferric  oxide,  whilst  sulphur  is  liable  to  be  introduced 
by  the-  ammonia  and  hydrochloric  acid  employed.  The  results  obtained 
by  Lunge's  processes  express  the  total  percentage  of  sulphjir  in 
Spanish  pyrites;:  it  is,. however,  necessary  to  use  only  a  moderate 
excess  of  barium  chloride  for  precipitation,,  great  care  being  taken  in 
the  use  of  hydrochloric  acid  when  washing  this  precipitate. 

D.  B. 

Estimation  of  Sulphur  in.  Pyrites^  By  G.  Lungs  (/.  Soc..  Chem. 
Ind.^  6,  96). — The  author  criticises  Welch's  process  (Abstr.,  1887, 
180)  for  assaying  iron  pyrites  for  sulphur  available  for  sulphuric  acid 
manufiEusture,  and  shows  that  the  experiments  having,  been  made  with 
impure  lead  sulphide  are  not  conclusive.  D..  B. 

Ejeldalil's  Method  of  Estimating  Nitrogen.  By  F.  W.  Dafert 
(Landw.  Versuchs-StaL,  34,  311 — 353). — In  this  article,  are  detailed 
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in  full  the  resnlts  of  experiments  made  for  the  purpose  of  testing  the 
valne  of  Kjeldahl's  process  for  estimating  organic  nitrogen,  and  of  an 
examination  of  the  various '  modifications  of  this  process,  as  recom- 
mended bj  Krensler  and  others. 

Estimaiion  hy  the  Original  Process, — Certain  nitrogenous  compounds 
only  seem  to  yield  their  nitrogen  in  the  ammoni£tcal  forms,  the  result 
btting  that  the  process  is  inaccurate  with  regard  to  others ;  of  the 
latter  class,  anilines  and  hydrazines  are  special  examples,  but  some 
compounds,  contrary  to  expectation,  yield  their  nitrogen  as  ammonia 
more  readily  than  others  ;  as  for  instance,  it  was  expected  that  hydr- 
azines would  yield  ammonia  more  completely  and  quickly  than  nitro- 
compounds, but  the  contrary  is  the  case. 

2^he  Action  of  the  Sulphuric  Acid, — To  aid  the  solution  of  this 
question,  Kreusler's  modification,  where  phosphoric  anhydride  is  added 
to  the  sulphuric  acid,  was  employed;  sugar  was  also  added.  The 
explanation  which  is  given  is,  that  the  sulphuric  acid  removes  from 
the  substance  the  elements  of  water  and  of  ammonia,  and  the 
sulphurous  anhydride  formed  in  the  reaction  reduces  the  nitrogenous 
compound;  the  addition  of  organic  matter  (sugar)  to  the  nitrogenous 
compound  slackens  the  formation  of  ammonia  when  the  compound 
is  not  volatilised  by  the  acid ;  consequently  to  obtain  quantitative 
results,  the  sulphuric  acid  must  not  volatilise  the  compound,  nor 
completely  decompose  it,  for  the  analysis  of  some  substances  by  this 
method  free  nitrogen  accompanies  the  ammonia. 

The  Action  of  Permanganate. — The  presence  of  the  permanganate 
when  used  in  company  with  the  mixture  of  acids,  causes  a  destruction 
of  the  organic  matter  present,  the  nitrogen  being  so  separated  that 
nearly  the  whole  of  it  is  transformed  into  ammonia ;  as  a  rule  this 
modification  of  Kjeldahl's  process  may  be  employed  for  all  quantitative 
analyses,  but  it  is  necessary  that  the  mixture  shall  be  thoroughly  and 
sufficiently  heated. 

The  Addition  of  Metallic  Salts, — This  modification  of  Wilfarth's 
renders  the  original  process  more  rapid,  although  the  time  required 
for  the  analysis  is  shortened  very  considerably  by  the  addition  of 
mercury,  it  -is  at  the  cost  ef  accuracy;  it  should  only  be  introduced 
in  those  cases  where  very  stable  compounds  are  under  examination,  or 
also  when  the  compounds  readily  give  up  their  nitrogen  as  ammonia. 
From  careful  examination,  it  appears  that  the  discrepancies  which  exist 
between  the  results  obtained  by  Kjeldahl's  original  method,  Wilfarth's 
and  Ulsch's  (addition  of  platinum  chloride),  are  due  to  loss  of  nitrogen 
as  nitrogen,  and  not  to  an  insufficiency  of  heating,  when  the  compound 
is  only  slightly  stable.  The  author  considers  that  Wilfarth's  explana- 
tion of  the  reaction  which  occurs  when  metallic  salts  are  present,  is 
satisfactory,  but  he  also  «dds  that  when  those  compounds  which  do 
not  resist  the  action  of  sulphuric  acid  well,  or  which  are  readily 
oxidised,  sure  dealt  with,  the  addition  of  the  metallic  salt  causing 
violent  oxidation,  ammonia  may  be  in  part  replaced  by  nitrogen ; 
incnreasing  the  quantity  of  platinum,  addition  of  oxygen  and  mixing 
with  organic  substances  may  also  result  in  loss,  even  when  the 
compound  is  not  easily  decomposed.  Mercury  should  be  always 
employed  when  very  stable  compounds  are  to  be  analysed;   amines 
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and  alkaloids  resist  oxidation,  but  Ulsch's  prooess  mnst  not  be  nsed 
because  of  its  uncertainty,  except  in  special  cases,  for  example,  with 
potassium  nitrate. 

General  Application. — ^Nitrof^^enons  compounds  may  be  divided  into 
two  classes  as  regards  the  applicability  to  them  of  Kjeldahl's  process 
of  analysis.  In  the  first  are  placed  those  which  can  be  analysed 
without  any  previous  treatment,  for  example,  all  amides  and  ammonium 
bases,  pyrroline  and  quinoline  compounds,  alkaloids,  bitter  substances, 
albuminoids  and  their  allies,  and  perhaps  the  indole  group  ;  whilst  to 
the  second  class  belong  all  nitro-.  nitroso-,  azo-,  diazo-,  hydrazo-,  and 
azoamido-compounds,  nitrates  and  nitiites,  the  hydrazines,  and 
possibly  the  cyano-compounds.  Two  methods  may  be  employed  for 
the  previous  treatment  of  this  second  class :  addition  of  an  organic 
substance,  or  reduction  with  zinc-dust,  and  even  the  two  combined, 
but  the  choice  of  which  is  to  be  used  must  rest  with  the  analyst. 
This  uncertainty  will  for  the  present  preclude  Kjeldahl's  process,  or 
its  improvements,  from  supplanting  Dumas's  older  and  exact  method. 
For  the  estimation  of  nitro-com pounds,  it  is  recommended  to  dissolve 
the  substance  in  10  c.c.  of  alcohol  (or  if  it  is  very  stable,  directly  in 
sulphuric  acid)  decompose  by  zinc-dust,  add  10  c.c.  of  acid,  and  warm 
until  aU  alcohol  is  got  rid  of;  when  this  is  accomplished,  add 
10  c.c.  of  the  acid  mixture  together  with  mercury,  and  then  proceed 
as  with  an  ordinary  compound.  When  distilling  with  sodium  hy- 
droxide, special  care  must  be  taken  to  avoid  shaking  the  flask ;  it  is 
therefore  advisable  to  apply  heat  by  means  of  a  sand-bath ;  in  the 
same  manner  nitroso-  and  azo-compounds  may  be  readily  analysed. 
Hydrazo-compounds  must  first  be  converted  into  azo-compounds,  bbf  ore 
exposing  them  to  the  action  of  the  sulphuric  acid.  The  author,  for 
example,  heats  the  sulphate  of  phenylhydrazine  first  with  excess  of 
cane-sugar  in  presence  of  sodium  acetate  for  some  hours  on  a  water- 
bath  ;  after  drying  the  resulting  mass,  the  acid  may  be  added.  Most 
cyano-com  pounds,  as  far  as  the  author  is  aware,  can  be  analysed  by 
this  prooess,  but  some  may  exist  which  will  not  bear  the  method. 

B.  W.  P. 

Notes  on  Nesslerising.  By  J.  M.  Milne  (/.  Soc,  Chem.  Ind.,  6, 
33). — The  author  recommends  Hehner*s  method  in  which  the  ness- 
lerising is  conducted  in  graduated  cylinders  having  a  somewhat 
broad  foot,  a  glass  tap  being  fused  into  their  sides  near  the  bottom,  so 
that  the  solution,  either  standard  or  water  distillate,  may  be  run  out 
until  the  two  tints  correspond.  This  method,  a  description  of  which 
was  given  in  Chem.  News,  33,  185,  is  very  simple  and  readily  carried 
out.  As  nesslerising  cannot  be  done  in  gaslight,  the  author  proposes 
to  imitate  the  process  with  two  shades  of  indigo  solution.         D.  B. 

Estimation  of  Ammonia  in  Soils  by  the  Enop-Wolf  Method. 
By  A.  Baumann  {Landw.  Versuchs-Stat.,  34,  25^—276). — A  reply  to 
Knop  (ibid.,  33,  438). 

Moisture  and  Free  Acid  in  Superphosphates  and  similar 
Fertilisers.    By  J.  Ruffle  (/.  Soc.  Gl^m.  Lid.,  6,  827— 333).— It  is 
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Bhown  that  tlie  soluble  phosphoric  acid  existing  in  superphosphates 
is  not  entirely  present  as  monocalcium  phosphate,  and  that  exposure 
to  100°  drives  off  more  than  the  true  moisture,  that  is,  the  adhering 
tincombined  water.  It  is  recommended  to  determine  the  moisture  in 
the  following  manner: — Weigh  out  2  to  5  grams  of  the  superphos- 
phate in  its  natural  state  on  a  double  watch-glass,  place  under  an 
air-pump  over  dry  calcium  chloride,  exhaust,  then  leave  for  18  to  24 
hours  and  weigh.  The  author  shows  that  the  acidity  of  ordinary 
superphosphates  and  ammoniated  superphosphates  is  due  to  phos- 
phoric acid,  and  not  to  sulphuric  acid.  In  ammoniated  superphos- 
phates, monocalcium  phosphate  is  substantially  absent,  the  free  acid 
being  phosphoric  acid.  D.  B. 

Detection  of  Small  AmountB  of  Carbonic  Anhydride  and 
other  Gases.  By  O.  Eossler  (J5cr.,  20,  2629— 2631).— A  small 
test-tube  is  drawn  out  at  the  lower  end  to  a  capillary ;  this  is  bent 
upwards,  and  cut  off  at  a  distance  of  1  cm.  from  the  bend.  A  capil- 
lary funnel  is  then  made  of  such  a  size  that  the  upper  end  fits  the 
test-tube,  the  lower  end  being  at  a  distance  of  1*5  to  2  cm.  from  the 
bottom.  The  substance  to  be  tested  for  carbonic  anhydride  is  put 
into  the  outer  tube,  the  capillary  funnel  containing  baryta- water 
fitted,  and  the  lower  end  of  the  apparatus  then  dipped  into  hydro- 
chloric acid.  With  0*0005  gram  of  sodium  carbonate  a  very  distinct 
turbidity,  with  0*00005  gram  a  distinct  turbidity  is  produced  in  the 
drop  of  baryta- water  at  the  end  of  the  capiUary.  It  is  possible  to 
detect  0*02  milligram  of  carbonic  anhydride.  Sulphuric  and  nitric 
acids,  hydrogen  sulphide,  ammonia,  &c.,  can  also  be  detected  by  means 
of  the  apparatus,  using  iodide  of  starch,  ferrous  chloride,  lead  acetate, 
and  copper  sulphate  respectively.  A  sketch  of  the  apparatus  is 
given.  N.  H.  M. 

Absorption  of  Carbonic  Oxide  by  Cuprous   Chloride.    By 

H.  Drkhschmidt  (Ber.,  20, 2752 — 2755). — Hempel  has  recently  shown 
that  in  certain  cases  when  cuprous  chloride  is  used  as  an  absorbent  of 
carbonfc  oxide  in  gas  analysis,  there  is  an  increase  instead  of  a  decrease 
of  volume.  This  result  is  explained  on  the  supposition  that  the  ethylene 
contained  in  the  absorption-liquid  is  driven  out  by  the  absorbed  carbonic 
oxide.  It  is  here  shown  that  this  explanation  is  not  sufficiently  valid, 
as  similar  results  were  obtained  with  mixtures  of  carbonic  oxide,  with 
hydrogen,  or  nitrogen  only.  Experiments  are  described  in  which  a 
given  volume  of  hydrogen  was  added  to  the  volume  of  gas  obtained 
after  some  of  the  carbonic  oxide  had  been  absorbed ;  on  completing 
the  absorption,  a  fresh  quantity  of  carbonic  oxide  was  added,  and  the 
experiment  repeated.  In  all  cases,  whether  an  ammoniacal  or  hydro* 
chloric  acid  solution  of  cuprous  chloride  was  used,  an  inci-ease  of  volume 
of  the  hydrogen  was  observed,  the  increment  being  greater  in  the  case 
of  the  acid  solution.  It  is  advisable,  therefore,  when  carbonic  oxide  is 
present  in  small  quantities,  to  use  a  fresh  ammoniacal  solution,  or  to 
burn  with  air  by  means  of  palladiam  asbestos.  If  the  amount  of 
carbonic  oxide  is  large,  a  portion  of  the  gas  is  unabsorbed,  and  must 
subsequently  be  determined  by  the  above  methods.  V.  H.  V. 
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Estimation  of  PotaBsinm  by  Reduction  of  the  Platinochlo- 
ride  with  Sodium  Formate.  By  Wousskn  (Ann.  Agronom.,  13, 
431 — 432). — The  author  has  made  Corenwinder's  process  workable  by 
Becnnng  the  agglntination  of  the  reduced  platinum.  The  modified 
process  is  conducted  as  follows : — So  much  of  the  substance  should 
be  taken  as  will  yield  0*750  to  1  gram  of  reduced  platinum  from  the 
potassium  platinocbloride.  This  is  precipitated  with  18  c.c.  of  a 
solution  of  platinum  tetrachloride,  containing  200  grams  per  litre, 
and  a  slight  excess  of  nitric  acid ;  8  to  10  c.c.  of  hydrochloric  acid  is 
added,  and  the  solution  evaporated  to  dryness  on  the  water-bath,  then 
taken  up  with  a  mixture  of  nine-tenths  alcohol  of  96°,  and  one-tenth 
ether,  filtered,  and  washed  with  the  same  mixture.  The  mixture  of 
potassium  platinocbloride  and  salts  remaining  on  the  filter  is  treated 
with  a  jet  of  boiling  water,  and  the  hot  solution  of  the  platinocbloride 
thus  formed  added  in  portions  to  a  boiling  solution  of  2  to  2'5  grams 
of  sodium  formate  in  10  c.c.  of  water.  The  boiling  is  continued  for 
15  to  20  minutes,  and  then  8  c.c.  of  hydrochloric  acid  is  added,  and 
the  boiling  continued  with  constant  agitation.  After  this  addition 
the  reduced  platinum  soon  agglutinates,  and  leaves  the  solution 
clear;  the  metal  is  collected,  washed  with  boiling  water,  dried,  and 
weighed.  J.  M.  H.  M. 

Estimation  of  Potash  in  Commercial  Manures.  By  D. 
LiNDO  {Chem,  News,  56,  163 — 165). — Gladding  has  proposed  the  fol- 
lowing method  for  this  purpose  : — Boil  10  grams  of  the  manure  for 
10  minutes  with  300  c.c.  of  water,  when  cool  precipitate  by  means 
of  a  slight  excess  of  ammonia,  make  up  to  500  c.c,  and  filter.  Evapo- 
rate 5U  c.c.  of  the  filtrate  nearly  to  dryness,  add  1  c.c.  of  dilute  sul- 
phuric acid  (1  :  1),  continue  the  evaporation  to  dryness,  and  ignite. 
Dissolve  the  residue  in  hot  water  and  a  few  drops  of  hydrochloric  acid, 
add  5  C.C.  of  a  2  per  cent,  solution  of  sodium  chloride  aud  an  excess  of 
platinum  chloride  solution  and  wash  the  precipitate  successively  with 
alcohol,  solution  of  ammonium  chloride  (saturated  with  potassium 
platinocbloride),  and  finally  again  with  alcohol,  dry,  &c.  The  author 
has  made  numerous  experiments  with  this  method,  and  finds  it  simple, 
more  expeditious,  and  seemingly  susceptible  of  greater  accuracy  than 
the  methods  usually  employed.  D.  A.  L. 

Estimation  of  Sodium  Hydroxide  in  Soda^ash.  By  B.  Wil- 
liams (/.  t>oc.  Chem.  Ind.y  6,  346). — The  following  method  is  found 
to  give  accurate  results : — ^A  weighed  quantity  of  soda-ash  is  agitated 
with  strong  alcohol  in  a  stoppered  flask  and  left  over  night ;  the  un- 
dissolved carbonate  is  filtered  off  and  washed  with  strong  alcohol  until 
a  drop  gives  no  alkaline  reaction ;  the  filtrate  and  washings  are  then 
titrated  with  normal  acid.  D.  B. 

Estimation  of  the  Relative  Amounts  of  Sodium  Hydroxide 
and  Carbonate  in  Commercial  Soda-ash.  By  P.  Hart  (</.  Soc, 
Ohem.  Ind.y  6,  347). — The  sample  under  examination  is  titi*ated  with 
standard  acid,  using  phenol  phthalein  as  indicator.  As  soon  as  the 
colour  disappears,  the  whole  of  the  hydroxide  and  one  half  of  the  soda 
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existing  as  carbonate  has  been  neutralised,  the  number  of  c.c.  being 
noted.  To  the  same  solution  (in  which  the  soda  now  exists  as  sodium 
hydrogen  carbonate)  a  little  methyl-orange  is  added,  and  the  addition 
of  acid  from  the  same  burette  continued  to  neufcral  reaction.  Bj 
doubling  the  difference  between  the  two  titrations  and  deducting  the 
number  from  the  number  of  c.c.  consumed,  the  quantity  of  hydroxide 
in  the  original  sample  is  obtained.  D.  B. 

Analysis  of  Alum  Cakes.  By  R.  Williams  (Chem.  News,  66, 
194 — 195). — The  author  has  adopted  the  following  methods: — For 
alumina :  neutralise  the  solution  with  sodium  carbonate,  add  a  large 
excess  of  sodium  hyposulphite,  boil  for  some  time,  wash,  dry,  ignite, 
and  weigh  the  precipitate.  For  free  sulphuric  acid :  digest  all  night 
with  strong  alcohol,  and  titrate  the  alcoholic  extract  directly  with 
decinormal  soda,  using  phenolphthalein  as  indicator.  Evaporating  off 
the  alcohol  gives  rise  to  loss,  low  results  are  likewise  obtained  if  the 
digestion  is  not  continued  for  a  sufficient  time.  In  another  method,  a 
weighed  quantity  of  quinine,  morphine,  or  strychnine  is  treated  with 
a  known  quantity  of  alnm  solution,  and  the  alkaloid  re  weighed  after 
the  treatment,  the  loss  representing  the  alkaloid  dissolved  by  the  free 
acid.     Comparative  results  were  obtained  as  follows  : — 

Alcohol.     Strycbnine.      Quinine.      Morphine. 
Free  H,S04  per  cent.. .     0*41  054  0*50  051 

The  alkaloid  results  are  all  higher  than  the  alcohol,  probably  on 
account  of  some  alkaloid  being  dissolved  by  the  alnm  solution  and 
reckoned  as  sulphate.  D.  A.  L. 

Determination  of  Minnie  Quantities  of  Iron,  with  Special 
Reference  to  Alum  and  Alnminium  Sulphate.  By  B.  B.  Tat- 
LOCK  {J.  8oc,  Ohem.  Ind,,  6,  276 — 279). — As  a  standard,  a  solution  of 
iron-alum  is  used,  of  which  1  c.c.  equals  0*001  gram  iron.  Place 
1  gram  of  the  finely  powdered  sample  in  an  ordinary  stoppered 
sample-tube  of  about  30  c.c.  capacity,  and  having  three  marks  at 
7'5,  10,  and  20  c.c.  respectively.  Add  1  co.  of  standard  sulphuric 
acid,  and  make  up  to  the  lowest  mark  with  water.  When  the  alum 
under  examination  is  dissolved,  add  0'2  gram  of  ammonium  thiocya* 
nate  and  make  up  to  10  c.c.  with  water.  Place  1  c.c.  of  the  standard 
iron  solution  in  a  100-c.c.  fiask,  and  make  up  to  the  latter  volume 
with  water.  Now  place  1  c.c.  of  this  diluted  solution  in  a  stoppered 
sample-tube,  add  1  c.c.  of  standard  acid,  make  up  to  the  lowest  mark 
with  water,  add  0*2  gram  of  the  thiocyanate,  and  make  up  to  the 
10  c.c.  with  water.  Then  fill  up  both  tubes  to  the  20  c.c.  mark  with 
ether,  and  agitate  them  thoronghly.  As  soon  as  the  contents  settle, 
compare  the  tints,  and  if  unequal  make  one  or  more  further  trials 
with  greater  or  less  quantities  of  standard  iron  solution  until  the  two 
tints  correspond.  D.  B. 

Detection  and  Estimation  of  Organic  Substances.  By  J.  H. 
Smith  (/.  Soc.  Chmn.  Ind.,  6,  98—111  and  260— 271).— When  potas- 
sium permanganate  is  used  as  an  oxidising  agent  in  organic  research. 
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impnre  pitxincis  are  obtained,  and  in  varying  proportions  depending 
on  the  amount  of  reagent  employed,  temperature,  and  other  conditions. 
It  has  therefore  only  been  generally  employed  as  a  qualitative  reagent. 
From  a  study  of  the  behaviour  of  solutions  of  various  organic  sub- 
stances in  presence  of  a  large  excess  of  potassium  permanganate  under 
varying  standard  conditions,  it  occurred  to  the  author  that  by  employ- 
ing an  excess  of  the  reagent,  definite  and  simple  compounds  would  be 
obtained  whose  composition  in  each  case  might  be  determined  quali- 
tatively by  ordinary  analysis,  and  quantitatively  by  an  estimation  of 
the  oxygen  absorbed  in  the  reaction.  The  determinations  which  the 
author  had  in  view  were  the  following : — Oxygen  yielded  by  excess  of 
manganese  dioxide  in  acid,  alkaline  and  neutral  solutions  respectively ; 
oxygen  yielded  by  excess  of  permanganate  in  such  solntious.  Tbe 
latter  would  include  the  former,  the  difference  would  represent 
oxygen  yielded  by  permanganate  in  reduction  to  manganese  dioxide 
iJnly,  and  would  necessarily  correspond  with  more  stable  compounds 
than  those  represented  by  the  reduction  of  manganese  dioxide.  Tlie 
author  further  anticipated  successive  oxidations,  more  especially  of  a 
neutral  one  succeeded  by  an  alkaline  and  acid  one  respectively,  and  an 
alkaline  oxidation  followed  bv  one  in  acid  solution. 

It  was  found,  however,  that  on  oxidising  an  organic  or  other 
Oxidisfoble  solution  by  a  large  excess  of  permanganate  in  acid  solution, 
the  results  generally  came  out  much  too  high,  even  for  perfect  oxida- 
tion, which  indicated  a  loss  of  oxygen  due  to  the  presence  of  manga- 
nese dioxide.  In  order  to  prevent  or  diminish  the  loss,  a  ferric  salt 
was  added  to  the  permanganate  solution,  the  iron  acting  as  an 
accelerator  in  the  presence  of  much  permangajiate  and  little  manganese 
dioxide,  and  a  retarder  when  the  conditions  were  reversed.  The  ferric 
salt  is  really  an  accelerator,  but  it  has  the  power  of  neutralising  the 
action  of  the  manganese  dioxide  after  a  certain  excess  has  been 
formed.  The  accelerating  action  of  iron  in  presence  of  much  per- 
manganate may  be  checked  by  the  addition  of  sodium  phosphate  to 
the  solution. 

The  author  has  based  a  quantitative  method  of  estimating  organic 
products  on  the  results  obtained  from  this  investigation.  The  method, 
which  is  described  in  detail  in  the  original,  is  applicable  to  the  estima- 
tion of  commercial  organic  substances,  the  determination  of  the 
organic  matter  in  potable  waters  and  in  the  waste  liquors  from  works 
employing  organic  producta,  whilst  for  the  estimation  of  alcoholic 
solutions  when  largely  diluted,  it  is  more  rapid  than  the  sp.  gr. 
method. 

In  the  second  part  of  the  paper,  the  author  treats  of  the  oxidation 
of  organic  substances  by  means  of  manganese  dioxide  in  acid  solution, 
as  well  as  of  oxidations  by  permanganate  in  neutral  and  alkaline 
solutions,  and  of  analytical  methods  derived  therefrom.  D.  B. 

The  Stalagmometer :  a  New  Method  for  the  Determination 
of  Fusel  Oil  in  Spirituous  Liquors.  By  J.  Traubb  (Ber.,  20, 
2644— 2655).— The  author  previously  described  (Abstr.,  1886,  743)  a 
method  for  determining  fusel  oil  in  brandy  by  observing  the  height 
of  the  solution  in  a  capillary  tube.    In  the  pi-esent  paper  an  apparatus, 
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called  a  ^'stalagmometer/'  is  described  bj  means  of  which  the  percentage 
of  f  asel  oil  is  determined  by  counting  the  drops  contained  in  a  known 
volame  of  liqaid.  As  in  the  older  method,  the  brandy  is  first  dilated 
so  as  to  be  about  20  per  cent.  It  is  then  pat  into  the  stalagmometer, 
and  the  number  of  drops  from  a  given  volnme  observed  and  com- 
pared with  the  number  obtained  from  the  same  volume  of  pure  20  -per 
cent,  alcohol.  An  excess  of  1*6  drop  to  100  c.c.  of  liquid  shows  the 
presence  of  0*1  per  cent.,  an  excess  of  3'6  drops,  of  0*2  per  cent,  of 
f asel  oil.  005  per  cent,  of  fusel  oil  can  be  determined  readily  and 
with  certainty. 

To  increase  the  delicacy  of  the  method,  the  proportion  of  alcohol 
to  fusel  oil  must  be  diminished.  This  is  done  in  the  following 
manner : — #300  c.c.  of  the  liquid  to  be  examined  (diluted  to  20 
to  25  per  cent.)  is  shaken  in  a  funnel  with  110  to>  120  grams  of 
pure  ammonium  sulphate,  and  left  until  two  layers  are  formed ; 
the  lower  layer,  which  contains  very  little  fusel  oil,  is  drawn  off 
and  shaken  with  two  to  three  drops  of  ethyl  alcohol  or  some  crystals 
of  ammonium  sulphate.  In  this  way  the  rest  of  the  fusel  oil  is 
obtained  as  a  separate  layer.  These  upper  layers  are  now  mixed, 
dissolved  in  water,  and  distilled  to  about  two-thirds.  The  distil- 
late is  made  up  to  110*  c.c,  the  alcohol  determined  by  means 
of  a  Westphal's  balance,  and  the  number  of  drops  contained  in  the 
volame  Y  by  means  of  the  stalagmometev.  The  latter  number  is 
compared  with  that  obtained  from  pure  spirit  containing  a  known 
amount  of  fusel  oil. 

A  sketch  of  the  apparatus  is  given,  as  well  as  results  obtained 
by  means  of  it.  These  show  that  the  method  is  as  accurate  as  that 
previously  described  (loe.  cit.)y  the  new  method  having  the  advantage 
of  being  more  easily  worked.  N.  H.  M. 

Assay  of  Commercial  Carbolio  Compounds.  By  J.  Mutbb 
and  L.  dk  Koxingh  (Analyst^  12,  191 — 195). — Carbolic  Powders. — 
Wbere  the  phenols  exist  in  the  uncombined  state,  they  are  extracted 
by  methylated  spirit  from  75  grams  of  the  powder.  Where  the 
powder  oonfjiins  a  lime  base,  a  preliminary  thorough  trituration  with 
a  small  excess  of  dilate  sulphuric  acid  is  necessary.  The  alcoholic 
extract  is  mixed  with  200  c.c.  of  a  5  per  cent,  solution  of  sodium 
hydroxide,  and  the  mixture  is  then  evaporated  to  half  its  bulk.  At 
this  point  any  tar  oils  and  naphtlialene  will  separate  and  are  to  be 
filtered  off.  The  filtrate  is  further  concentrated  to  50  c.c.  and  trans- 
ferred to  a  graduated  tube.  This,  which  is  known  as  Muter's  car- 
bolimeter,  is  wide  in  the  lower  portion.  At  65  c.c.  it  is  narrowed  to 
a  neck,  which  is  graduated  up  to  110  c.c.  in  0'25  c.c.  divisions.  It  is 
stoppered,  and  is  famished  with  a  long,  thin,  stirring  rod,  the  volame 
of  which  must  be  allowed  for.  The  solution  is  made  up  to  65  cc, 
25  c.c.  of  strong  hydrochloric  acid  are  slowly  added  with  stirring, 
and  then  enough  dry  common  salt  to  render  the  phenols  insoluble. 
The  tube  is  plunged  into  water  of  15'5°  and  the  volume  of  the  phenoks 
read  off. 

Liquid  Carbolic  Add. — If  this  contains  excess  of  water,  it  will  not 
give  a  clear  solution  with  three  volumes  of  benzene.      The  amount  of 
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water  is  ascertained  by  shaking  20  c.c.  of  the  sample  with  80  c.e.  of  a 
satorated  solution  of  sodinm  chloride,  and  observing  the  dimination 
in  Yolume.  Tar  oils  are  estimated  by  shaking  20  c.c.  with  80  c.c.  of 
soda  solution  (5  per  cent.),  and  a  small  quantity  of  benzene  (10  c.c. 
for  dark  specimens,  less  for  pale  ones).  The  increase  in  the  volnme 
of  the  benzene  gives  the  amount  of  tar  oils.  The  remainder  is  taken 
as  phenol  and  cresols.  M.  J.  S. 

Acidimetiy  with  Red  Wines.  By  Tont-Gakcin  (Compt  rend., 
105,  577). — When  red  wine,  prepared  in  the  ordinary  way  and  not 
naore  than  a  year  old  is  mixed  with  sodinm  hydroxide  solution,  the 
colour  changes  to  carmine,  which  becomes  deeper  and  daller  and 
passes  into  violet-black,  which  afterwards  becomes  black,  without 
any  tinge  of  violet,  and  then  changes  to  ^reen,  with  formation  of  a 
dark,  flocculent  precipitate.  The  point  at  which  the  colour  is  brownish- 
black,  without  any  tinge  of  violet  or  green,  is  the  point  of  exact 
neutralisation.  G.  H.  B. 

Dairy  Producta.  (Bull.  U.  8.  Agric  Depart.,  No.  13,  1—128).— 
Butter  and  its  Substitutes.'— A  series  of  micro-photograpbs  is  given, 
showing  the  appearance  presented  by  butter,  &c.,  when  examined  by 
polarised  light.  The  black  cross  described  by  Hehner  and  Angell  is 
seen  in  all  the  specimens  of  butter  prepared  by  boiling  and  slow 
cooling,  and  is  almost  uniformly  absent  from  the  crystals  obtained 
from  the  other  fats,  nevertheless  it  is  shown  by  some  specimens  of 
batterine  and  oleomargarine  from  Armour  and  Co.,  Chicago,  as  well  as 
in  a  slide  prepared  from  beef  suet  '*oleo  oil,"  by  dissolving  in  hot 
alcohol,  and  cooling  slowly,  thus  confirming  the  opinion  that  it  is  not 
to  be  trusted  as  a  characteristic  of  genuine  butter. 

The  following  method  for  determining  the  melting  point  of  fats  is 
described  : — Thin  discs  are  obtained  by  dropping  the  melted  fat  on  to 
a  piece  of  ice.  Gne  of  these  is  placed  in  a  test-tube,  the  lower  part 
of  which  contains  boiled  water,  and  the  upper  part  strong  alcohol. 
The  disc  floats  between  the  two  liquids.  The  tube  is  then  warmed  in 
a  water- bath,  whilst  the  temperature  of  the  contents  is  taken  by  a 
thermometer  with  small  bulb,  aituated  just  above  and  close  to  the 
disc,  and  kept  in  motion  like  a  revolving  pendulum.  The  tempera- 
ture at  which  the  disc  contracts  to  a  sphere  is  taken  as  tbe  melting 
point.  It  is  necessary  to  examine  the  discs  when  fresbly  made,  as 
they  show  a  higher  melting  point  if  kept  for  24  hours.  When  the 
water-alcohol  tube  is  warmed  before  dropping  in  the  disc,  tbe  con- 
traction takes  place  some  6**  lower  than  when  the  former  method  is 
followed. 

Various  modifications  of  Beichert's  process  are  described.  Daven- 
port saponifies  5  grams  of  the  butter  with  only  10  c.c.  of  alcoholic 
potash  (containing  2  grams  of  KHG),  operating  in  a  flask  from  which 
the  alcohol  vapour  is  aspirated  by  a  water-pump.  '  Saponification  and 
evaporation  to  dryness  are  complete  in  15  minutes,  and  from  the 
statement  that  genuine  butters  treated  thus  require  on  an  average 

iS'S  CO.  of  --r  alkali,  there  would  appear  to  be  no  loss  of  ethyl  buty- 
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rate  (compare  Allen,  Abstr.,  1887,  1146).  Crampton  subetitntes 
phosphoric  for  snlphnric  acid  in  the  distillation,  but  finds  that  with 
care  the  two  give  identical  results. 

Scheifer's  test  for  foreign  fats  is  based  on  the  solvent  action  of  a 
mixture  of  amjl  alcohol  (40  vols.)  and  ether  of  sp.  gr.  0715  (60  vols.). 
1  gram  of  butter  dissolves  in  3  c.c.  of  this  mixture  at  28°  ;  1  gram  of 
lard  requires  16  c.c. ;  1  gram  of  stearin  350  c.c. 

The  following  order  of  value  is  assigned  te  the  various  modes  of 
examining  butters  for  adulteration  : — (1.)  Determination  of  volatile 
acids.  (2.)  Determination  of  specific  gravity.  (3.)  Determination  of 
saponification  equivalent  (Koettstorfer).  (4.)  Determination  of  the 
insoluble  acids  (Hebner,  Muter,  Blyth,  Ac.).  (6.)  Det-ermination  of 
the  melting  point. 

A  complete  bibliography  of  butter  analysis  (up  te  1882)  is  given  by 
Caldwell  (Second  Ann,  Bep.  N.  Y.  S.  Bd,  of  Health,  544—547),  and 
in  Sell's  Kunstbutter  (Arbeit  a.  d.  Kaiserl.  Gesundheitsamte). 

Milk. — For  the  determination  of  water,  Babcock  employs  asbestes  to 
absorb  the  milk  before  drying ;  this  is  much  te  be  preferred  to  any 
powder.  By  placing  the  asbestos  in  a  tube  between  plugs  of  cotton- 
wool, and  drawing  air  through  the  tube  while  it  is  heated  at  100^,  the 
desiccation  is  complete  in  two  hours.  The  tube  can  then  be  transferred 
te  the  fat  extractor. 

Of  methods  for  the  determination  of  the  fat,  the  preference  is  given 
te  that  of  Adams  (Abstr.,  1886,  583),  but  instead  of  soaking  up  the 
milk  with  one  end  of  the  roll  of  paper,  the  plan  has  been  adopted  of 
holding  the  unrolled  strip  in  a  horizontal  position,  and  running  the 
5  c.c.  of  milk  from  a  pipette  along  the  middle.  The  strip  is  then 
hung  up  in  a  hot  chamber,  and  in  two  or  three  minutes  is  dry  and 
ready  for  rolling  up. 

In  Soxhlet*s  araometric  method  (Abstr.,  1881,  656)  great  difficulty 
was  encountered  in  ensuring  the  separation  of  the  ethereal  fat  sola- 
tion,  and  any  long  delay  in  the  separation  was  found  to  affect  the 
final  results.  By  placing  the  bottles  containing  the  mixture  in  ^ 
centrifugal  machine  revolving  about  300  times  per  minute,  the  time 
required  for  separation  was  reduced  to  a  few  minutes,  only  six  samples 
out  of  150  requiring  more  than  quarter  of  an  hour.  The  fat  solution 
thus  separated  had,  however,  a  lower  specific  gravity  than  that 
obtained  by  simple  subsidence,  so  that  the  percentege  of  fat  as  given  in 
Sozhlet's  table  had  to  be  increased  by  0*13,  to  bring  it  into  agreement 
with  the  resalte  of  the  older  method.  Cronander  also  separates  the 
fat  by  shaking  the  milk  with  potash  and  ether,  but  evaporates  the 
ether  after  it  has  risen  to  the  surface  of  the  milk,  and  measures  the 
fat  by  forcing  it  in  a  melted  state  into  a  graduated  tube. 

Fleischman  and  Morgen  calculate  the  fat  by  the  formula — 

/  =  0-833*  -  2-22  ^-99^-  199^ 

where  /  =  percentage  of  fat,  t  =   percentage  of  total  solids,  S  =: 
specific  gravity  of  the  milk  at  15**. 

Morse  and  Piggot  add  10  c.c.  of  milk  to  20  grams  of  dehydrated 
copper  sulphate.     The  milk  becomes  dry  in  a  few  moments.     The  fat 
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18  then  extracted  by  light  petroleum,  and  its  amonnt  determined 
(after  evaporation)  hj  saponification. 

Of  lactoBcopes,  Feser's  is  said  to  be  the  most  convenient.  It  is  a 
graduated  glass  cylinder,  containing  in  its  lower  part  a  smaller 
cylinder  of  white  glass  with  black  lines  on  it.  4a  c.c.  of  milk  are  put 
in  the  cylinder,  and  water  is  added  until  the  black  lines  become 
visible.  The  reading  of  the  total  volume  gives  at  once  the  per- 
centage of  fat. 

For  the  determination  of  the  free  acid  in  koumiss,  a  bright  filtrate 
was  obtained  by  adding  to  the  koumiss  an  equal  volume  of  alcohol 
before  filtering.  M.  J.  S. 

Extraction  of  Fats  by  Sozhlet's  Apparatna.  By  J.  M.  Milne 
(/.  8oc.  Ohem,  Ind.,  6,  34). — In  using  the  apparatus  for  milks,  the 
author  proceeds  as  follows : — About  10  c.c.  of  the  milk  is  weighed 
into  a  tared  porcelain  basin,  and  the  milk  evaporated  with  frequent 
stirring  in  order  to  render  it  granular,  until  on  being  cooled  the 
residue  is  semi-solid.  The  residue  is  then  transferred  to  a  paper  cup 
and  placed  into  the  Soxhlet  tube,  and  the  fat  extracted  with  ether  in 
the  usual  way.  The  author  having  worked  with  Adams'  paper  coils 
for  drying  up  milk  for  fat  extractions,  confirms  the  fact  pointed  out 
by  the  committee  of  the  Society  of  Public  Analysts,  that  from  0*3  to 
0*5  per  cent,  more  fat  is  extracted  by  the  coil  method.  D.  B. 

Examination  of  Wines  and  Oils.  By  P.  Spica  (Oazzetta,  17, 
304 — 312). — The  author  at  the  outset  makes  the  oft-repeated  com- 
plaint that  the  conditions,  such  as  the  variation  of  concentration,  or 
even  the  nature  of  the  acids  used,  required  for  the  successful  applica- 
tion of  test-reactions,  are  not  defined  with  sufficient  exactness  in 
original  papers.  Various  processes  have  been  proposed  to  recognise 
the  colouring  matters,  whether  natural  or  artificial,  of  wines ;  but 
preference  is  given  by  the  author  to  the  methods  proposed  by  Caae- 
neuve  (Abstr.,  1886,  397),  Arata  (Gazzetia,  17,  44),  Blarez  and 
Deniges  (Abstr.,  1886,  1084),  and  Girard  and  Gautier.  In  the  last- 
named  process  the  sobstitution  of  tablets  of  Magnesia  alha  for  those 
of  plaster  of  Paris  is  suggested ;  these  are  immersed  in  egg  albumin 
for  a  short  time  and  dried.  A  drop  of  the  wine  to  be  examined  is  let 
fall  on  such  a  prepared  tablet,  and  the  colour  of  the  stain  produced  is 
observed.  The  natural  colouring  matters  of  wine  give  a  yellowish- 
brown,  those  containing  rosaniline  or  "vinoline"  a  reddish-yellow, 
those  with  indigo  an  azure-green,  with  orchil  a  violet  red,  and  those 
with  amaranth  a  greyish-violet  stain.  Another  method  suggested  con- 
sists in  shaking  up  the  wine  with  baryta-water  and  amyl  alcohol, 
when  the  latter  extracts  the  colouring  matter  from  the  wine.  It 
appears  that  certain  preparations  containing  coal-tar  colouring  mat- 
ters, called  "  vinoline,"  are  sold  by  druggists  in  Padua.  An  examina- 
tion of  such  a  preparation,  called  *' maroon  vinoline,"  was  found  to 
consist  of  about  40  per  cent,  of  mineral  matter,  in  which  arsenic 
was  present  in  considerable  quantities. 

As  regards  the  method  of  examination  of  oils  proposed  by 
Maumeni,  which  is  founded  on  the  rise  of  temperature  when  the 
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sample  is  mixed  with  concentrated  salphnric  acid,  it  appears  tbat  a 
confusion  has  arisen  between  grams  and  cubic  centimetres.  Con- 
cordant results  are  obtained  with  mixtures  of  50  grams  or  55  c.c.  of 
oil  with  10  c.c.  of  acid. 

Bechi  has  proposed  a  method  for  the  recognition  of  cotton-seed 
oil  in  olive  oil,  which  consists  in  adding  to  the  oil  an  alooholic*ethereal 
solution  of  silver  nitrate  in  presence  of  an  amyl  alcohol  solution  of 
petroleum ;  it  is  here  shown  that  this  method  gives  fallacious  results. 
A  method  of  the  greatest  practical  value  is  that  proposed  by  Hubl, 
which  has  given  satisfactory  results  in  the  hands  of  Moore,  Allen, 
Oglialoro,  and  other  observers.  V.  H.  V. 

Gravimetric  Estimation  of  Tannins.  By  H.  R.  Procter 
(/.  8oc,  Chem.  Ind,,  6, 94 — 96). — The  process  described  by  the  author 
is  a  combination  of  the  methods  published  by  Miintz  and  Simand, 
and  depends  on  the  fact  that  in  filtration  through  a  column  of  dry 
hide  powder  the  upper  layers  absorb  moat  of  the  tannin,  a  very  com- 
plete and  rapid  separation  being  obtained  from  the  large  surface 
exposed.  The  author  utilises  the  lamp  chimneys  employed  in  the 
common  ronnd-wicked  German  petroleum  lamps,  which  are  con- 
tracted just  above  the  base  of  the  flame  and  are  cylindrical  for  the  re- 
mainder of  their  length.  A  perforated  disc  of  cork  is  made  slightly 
cup-shaped  on  its  two  faces.  A  piece  of  linen  is  then  stretched  over 
it,  and  it  is  pressed  down  the  chimney  until  it  rests  on  the  contracted 
neck.  Five  grams  of  hide  powder  is  weighed  into  the  tube,  and 
when  shaken  down  will  occupy  a  space  of  about  50  c.c.  The  tube  is 
now  cut  ofF,  allowing  only  length  for  the  insertion  of  a  cork,  which 
may  press  slightly  on  the  powder,  as  it  contracts  in  volume  when  wet. 
This  cork  is  perforated  and  hollowed  like  the  first,  and  after  bein^ 
covered  with  linen  is  pressed  into  the  tube.  A  short  piece  of  quill 
tubing  passes  through  the  cork,  and  is  fitted  by  a  second  cork  into  a 
flask.  The  filtering  tube  is  inverted,  broad  end  downwards,  into  a 
beaker  of  100  c.c.  capacity,  which  is  filled  with  the  liquid  to  be 
filtered  until  it  rises  into  the  hide  powder.  The  tube  is  left  in  this 
position  for  one  or  two  hours,  after  which  it  is  reversed,  and  the 
enlarged  end  filled  with  the  solution,  when  the  filtration  will  be  found 
to  proceed  evenly  and  steadily.  The  filtrates  thus  obtained  are  per- 
fectly free  from  tannin,  and  tested  by  the  Lowenthal  method  show  a 
lower  result  for  '^  non-tannin  "  than  those  by  any  other  method  of  ab- 
sorption. The  method  is,  however,  inapplicable  in  the  presence  of 
gallic  acid,  the  latter  being  freely  absorbed  by  hide  powder.  The 
author  hopes  to  overcome  the  difficulty  either  by  some  method  of 
removing  the  gallic  acid  or  of  preventing  its  absorption  by  the  hide. 

D.  B. 
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Relation  between  the  Composition  and  Absorption-apeotra 
of  Organic  Dyes.  By  H.  W.  Vogel  (Ber.  Ahad,  Ber.,  1887,  715— 
718). — Experiments  made  with  azo-dyes  g^re  the  following  results : — 
The  substitution  of  methyl  for  hydrogen  in  diazobenzene  gives  rise 
to  change  of  position  of  the  absorption-bands  tiO wards  the  red  end  of 
the  spectrnm.  The  increase  of  ware-length  is  10  millionths  mm. 
when  the  substitution  takes  place  in  the  ortho-position,  and  14  mil-  CTS 

lionths  mm.  in  the  case  of  the  para-position.       (2.)  The  substitution  ^^ 

of  /S-naphtholsul phonic  acid  S  or  /3-naphtholdisulphonic  acid  B  for  <] 

/S-naphtholsulphonic  acid  B,  causes  a  shifting  of  the  bands  which,  in  the  f  ^ 

case  of  jS-naphtholsulphonic  acid  S  amounts  to  4  to  5  millionths  mm., 
and  in  the  case  of  /d-naphtholdisulphonic  acid  R  to  6  millionths  mm.  c  *- 

(3.)  In  the  substitution  of  methyl,  the  space  between  the  two  bands         ^^\ 
becomes  clearer,  and  the  bands  become  more  eqaal  in  intensity  and  cr 

in  width.     The  substitution  of  /3-naphtholsulphonic  acid  S  or  /3-naph-  ^'"^^ 

tholdisulphonic  acid  B,  in  the  place  of  the  acid  B,  acts  similarly  on  ' 

the  character  of  the  bands. 

The  aboTe  results  were  obtained  with  sulphuric  acid  solutions ;  ^ 

the  results,  as  well  as  those  obtained  with  alcoholic  solutions,  are 
shown  in  tables.  N.  H.  M. 

Fluorescences  with  Well-defined  Spectra.  By  L.  ]>b  Bois- 
BAUDBAK  {Gompt  rend,,  105,  784—788). — When  gallium  oxide  is 
employed  as  a  solid  solvent  of  other  oxides,  it  gives  fluorescences 
which  are  usually  much  less  brilliant  than  those  obtained  with  alu- 
mina, but  the  results  are  of  the  same  order.  Calcination  of  the  oxide 
at  a  very  high  temperature  converts  the  bands  in  the  spectrum  into 
lines,  the  spectral  groups  being  displaced  towards  the  red.  The  bril- 
liancy of  the  spectrum  increases  with  the  time  of  action  of  the  electric 
discharge,  a  result  contrary  to  that  obtained  with  alumina. 

Measurements  are  given  of  the  spectra  of  the  fluorescences  of 
gallium  oxide  with  oxides  of  samarium,  Z<»  and  Z/3.  The  fluorescence 
of  Z/3  with  gallium  oxide  is  very  feeble,  the  difference  between  Za  and 
Z^  being  even  more  strongly  marked  than  when  the  oxides  are  mixed 
with  alumina. 

A  moderately  ealcined  mixture  of  alumina  with  praseodymium 
oxide  yields  only  a  very  faint  trace  of  a  rosy  fluorescence,  but  if  the 
mixture  is  very  strongly  heated,  it  then  yields  a  beautiful  fluorescence, 
the  colour  of  which  depends  on  the  time  during  which  the  electric 
discharge  has  been  passing.  At  first  it  is  violet,  but  afterwards 
becomes  rose-coloured.  The  spectrum  is  complicated,  the  principal 
bands,  all  of  which  are  nebuleus,  being  situated  at  6457,  6237, 
6162,  6035,  and  5212.  C.  H.  B. 

Rotatory  Power  of  Solutions  of  Ammonium  Molybdate  and 
Tartaric  Acid.    By  D.  Gjernei  {Compi,  rend.,  105,  803—806).— 

lOL.    LiV.  h 
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The  experiments  previonRly  made  with  solntions  of  tartaric  acid  and 
sodium  molyhdate  (Abstr.,  1887,  540)  were  repeated  with  ammonium 
molybdate.  The  rotatory  power  increases  regularly  as  the  quantity 
of  ammonium  molybdate  increases,  and  is  proportional  to  the  quan<= 
tity  of  this  salt  present  up  to  a  quarter  of  an  equivalent.  Between 
one-fourth  and  one-third  of  an  equivalent,  the  increase  of  rotation 
for  the  same  weight  of  molybdate  changes  suddenly,  and  becomes 
little  more  than  half  its  original  value.  The  maximum  rotatioii 
observed  is  57  times  that  of  tartaric  acid,  and  corresponds  with  a 
proportion  of  ammonium  molybdate  equal  to  one-third  of  an  equi- 
valent, it  remains  sensibly  constant  between  4266/128  and  56/128 
of  an  equivalent  of  molybdate.  With  large  quantities,  the  rotatory 
power  diminishes  rapidly,  and  becomes  practically  constant  when  one 
equivalent  of  molybdate  is  present, 

As  in  the  case  of  sodium  molybdate,  the  tartaric  moid  at  first  oom- 
bines  vrith  the  whole  of  the  ammonium  molybdate,  forming  a  oom« 
pound  of  the  composition  eCiH^O,  +  3(NH4).0,7MoO„4H,0,  which 
is  gradually  converted  into  a  second  compound,  containing  6  mnls. 
of  tartaric  acid  and  1  moL  of  the  molybdate,  a^id  this  is  fini^ly  trans- 
formed into  a  third  more  stable  compound, 

2C4H.O.  4-  3(NH4),,0,7MoO„4H,0, 

In  the  case  of  sodium  molybdate,  the  maximum  rotation  is  obtained 
with  one  equivalent  of  the  salt,  whilst  i|i  the  case  of  the  aramoniuoi 
molybdate,  the  maximum  rotation  is  given  by  one-third  of  an  equi- 
valent. The  ammonium  salt,  however,  contains  three  equivalents  of 
the  i^lkali  in  the  molecule  for  each  equivalent  present  in  the  molecule 
of  the  sodium  salt,  and  hence  in  each  case  the  maximum  rotation  is 
given  by  compounds  which  contain  the  alkali  and  the  tartaric  acid  in 
equal  equivalents.  G.  fi.  B. 

Infiuenee  of  Light  on  the  Heat  Copdnetiyity  of  Bel^nimn. 

By  M.  Bellati  and  S.  Lfjs^Vk{Oaazetta^  17,  891 — 405). — The  analogies 
of  heat  and  electric  conductivity  induced  the  authors  to  study  the 
influence  of  light  on  the  heat  conductivity  of  selenium,  the  electric 
resistance  of  which,  as  is  well  known,  is  diminished  on  exposure. 
The  plan  of  experiment  consisted  in  sprinkling  the  double  iodide  of 
copper  and  mercury  on  the  disc  of  selenium,  on  which  a  circular 
figure  had  been  blackened  with  Indian  ink.  The  selenium  was  heated 
by  the  passage  of  an  electric  current,  which  produced  at  first  a  dark 
spot,  owing  to  the  change  in  colour  of  the  double  iodide.  This  sub- 
sequently extended  into  a  fairly  regular  circular  figure,  the  measure- 
ment of  the  diameter  of  whioh  afforded  a  means  of  determining  the 
heat  conductivity  of  the  selenium.  This  method  was  found  to  be 
more  practicable  than  the  usual  method  of  melting  wax*  In  (til  cases, 
the  diameter  of  the  circle  was  greater  wheu  the  selenium  was  exposed 
to  reflected  sunlight  from  which  the  (greater  pi^rt  of  the  he^i  rays 
had  been  removed  by  passage  through  solutions  of  alum  and  of 
animoniacal  copper  sulphate.  The  relation  of  heat  conductivity 
mthout  and  with  exposure  to  light  was  found  to  be  in  the  ratio  of 
1  :  1*1  as  the  result  of  several  concordant  experiments.    The  same 
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ratio  was  observed  between  the  electric  conductiyimb  without  and 
with  exposure  to  li^ht  under  conditions  similar  to  im>sQ  described 
above.  The  authors,  however,  would  not  insist  on  this  c^k^rdance  of 
results  in  ihe  two  phenomena.  Sk^  H.  Y . 

Effeot  of  Ught  on  the  Condaotivlty  of  Seleniumr^j  S. 
Kalischeb  (Ann.  Phya.  Ghem.  [2],  32,  lOB).— Oi  the  seleniuV  cells 
construeted  bj  the  author,  three  in  which  copper  and  copper-l^aas 
electrodes  are  used,  are  found  to  differ  from  the  rest  in  their  l]^hav^i* 
on  exposure  to  b'ght,  the  resistance  rapidly  inci*easing  after  undergoiilW^  . 
a  momentary  decrease^  and  the  cell  only  returning  to  its  normaN 
condition  on  remaining  for  some  time  in  the  dark.  The  conclasion 
drawn  from  this  is,  that  the  cells  in  question  contain  a  hitherto  un- 
known modification  of  selenium,  the  conductivity  of  which  decreases 
instead  of  increasing  under  the  action  of  light.  As  the  aathor*s  other 
cdls  which  do  not  exhibit  the  peculiarity  described,  differ  from  the 
above  in  having  ssinc,  copper-zinc,  and  copper-platinum  electrodes,  it 
still  ronains  to  be  ascertained  whether  the  nature  of  the  electrodes 
has  any  infiuenoe  on  this  behaviour  of  selenium.  The  phenomenon 
ia  question  has  also  been  observed  and  described  by  Hesehus  {Exn. 
Bep.  d.  Fhys.,  20,  490}.  H.  C. 

Nefw  Oalvanlc  Battery.  By  F.  Fribdbicbs  (Ann,  Phj/s.  Chetn, 
[2],  32, 191). — A  tube  running  below  the  cells  of  this  battery  connects 
each  with  a  common  reservoir,  by  the  raising  or  lowering  of  which  the 
fluid  used  can  be  transmitted  to  or  removed  from  the  cells.  A  tap 
attached  at  the  end  of  the  tube  opposite  the  reservoir  allows  the  fluid 
to  be  removed  when  exhausted.  An  advantage  claimed  over  other 
batteries  is,  that  spontaneous  evaporation  of  the  liquid  and  consequent 
crystallisation  of  salts  when  the  battery  is  not  in  use,  is  avoided. 

H.  C. 

Galvanic  PoIarisatioxL  Bj  F.  Streintz  (Awn.  Phys,  Chem,  [2], 
32,  116). — The  author  has  examined  the  galvanic  polarisation  pro- 
duced on  aluminium  and  silver  plates.  The  results  for  aluminium 
have  been  already  given  (Abstr.,  1887,  416).  With  silver,  the  oxygen 
plate  is  found  to  attain  maximum  polai*isation  when  the  E.M.F.  of 
the  cell  used  is  equal  to  that  of  three  Daniells ;  the  polarisation  of 
the  hydrogen  plates  is  at  a  maximum  when  an  E.M.F.  of  two  Daniells 
is  used,  it  decreases  when  a  greater  E.M.F.  is  employed,  but  rises 
again  and  becomes  equal  to  the  first  maximum  for  an  E.M.F.  of 
nine  Daniells.  The  explanation  given  is  that  the  deposition  of 
metallic  silver  on  the  catbode,  which  is  greater  the  greater  the  in- 
tensity of  the  current,  by  increasing  the  surface  decreases  the  relative 
strength  of  the  current  and  amount  of  the  polarisation,  so  that 
although  a  small  E.M.F.  produces  maximum  polarisation  with  clean 
plates,  a  very  considerable  one  is  required  to  attain  the  same  maximum 
with  plates  thickly  coated  with  silver.  H.  C. 

Production  of  Electricity  by  the  Condensation  of  Aqueous 

'2,  34— 39).— Th 
ain  Larroque  (I 
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Vapour.      By  L.  Palmieei  {Nuovo  Gimento   [3],  22,  34— 39).— The 
occasion  of  this  paper  is  the  confirmation  by  Firmin  Larroque  (La 
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Lumiere  Med.,  1887)  of  the  aathor's  experiments  on  the  production 
of  electricity  by  the  oondensaiion  of  aqueous  vaponr.  On  the  other 
hand,  the  experiments  of  Kaligeher  (Abstr.,  1884, 138)  led  to  negative 
results,  but  Tait  considers  that  these  were  oonducted  on  far  too  small 
a  scale.  Accordingly  the  aathor  has  repeated  on  a  large  scale  his 
expenments  on  the  condensation  of  aqueous  vapoar  on  a  beaker  of 
platinum  contaiaing  ice,  and  connected  with  a  condensing  electric 
cap ;  in  all  cases,  the  production  of  electricity  was  obserred.  The 
author  remarks  that  his  observations,  extending  over  37  years,  leave 
no  doubt  in  his  mind  as  to  the  production  of  electricity  under  these 
conditioDS.  The  potential  of  atmospheric  electricity  is  conditioned 
by  the  statue  of  the  weather ;  the  author's  observations  also  have  more 
particularly  shown  that  the  potential  is  affected  by  the  eruptions  at 
Vesuvius.  V.  H.  V. 

ElectrolyBiB  of  Water.  By  H.  ▼.  Hblmholtz  {Ber,  Akad.  Ber., 
1887,  749 — 767). — Previous  experiments  made  by  the  author  showed 
that  the  smaller  the  amount  of  dissolved  hydrogen  and  oxygen  near 
the  electrodes,  the  smaller  the  electromotive  force  necessary  to 
electrolyse  water.  The  experiments  described  in  the  present  paper 
were  made  with  a  view  to  determine  the  limits  for  the  «mallest  elec- 
tromotive force  capable  of  producing  fresh  gas  under  a  given  pressure 
of  the  oxyhydrogen  mixture  ^n  the  liquid.  In  previous  experiments, 
an  error  in  the  measurement  of  the  electromotive  force  of  the  decom- 
position of  water  was  caused  by  hydrogen  or  other  combustible  gas 
being  .occluded  in  the  platinum  anode  or  in  both  electrodes,  so  that 
the  oxygen  carried  over  in  the  current  comes  in  contact  with  the 
gases  of  the  anodes,  and  thus  bubbles  of  hydrogen  will  be  liberated  at 
the  cathodes  with  a  much  less  expenditure  of  electromotive  force. 
To  avoid  this,  the  current  is  kept  in  the  same  direction  for  weeks  or 
months.  An  apparatus  is  described  with  sketch,  by  means  of  which 
the  gases  produced  by  the  electrolysis  are  removed  -as  soon  as  formed, 
and  a  vacunan  is  thus  kept  above  the  liquid  ;  the  flask  contaiaing  the 
solution  is  so  inclined  that  a  small  bubble  of  gas  is  retained ;  the  gas 
under  these  conditions  occupies  a  space  1-000  times  greater  than  it 
would  under  normal  pressure,  and  the  diameter  of  the  bubble  is 
measured  in  order  to  ascertain  whether  it  remains  the  same  mze  or 
whether  it  increases. 

To  produce  a  current,  three  carbon-iron  ferric  chloride  solution 
elements  were  used ;  the  electromotive  force  was  diminished  daily  in 
order  to  determine  the  limit.  The  limit  for  the  evolution  of  gas  was 
found  to  be  1*64  to  1*63  volt,  with  a  pressure  of  oxyhydrogen  gas 
=  10  mm.  of  water. 

The  influenoe  of  pressure  on  electromotive  force  is  expressed  as 
follows : — 


A=zAo  +  10-' 


•'••{«*s?x'^© 


R». 


«0 


"*©}■ 


2«A  +  etc 

2>a  =  atmospheric  pressure,  pk  and  po  are  the  pressures  of  hydrogen 
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and  of  oxygen  above  the  liquid ;  ah  and  «o  &i*e  the  atomic  weights  of 
the  two  elements ;  6  is  the  absolute  temperature. 

Ra  =  E^-^  =  41461000  •  ^!^ , 

where  Vh  is  the  volume  of  1  gram  of  hydrogen ;  Ro  the  corresponding 
constant  for  oxygen,  and  ^  the  amount  of  water  decomposed  in  a 
second  by  one  Ampere,     if  =  0*00009319  according  to  Kohlrauscb. 

When  pure  oxyhydrogen  gas  iff  above  the  liquid,  a»  in  the  experi- 
ments described,  p  =  J?a  +  Pot  the  part  of  the  electromotive  force 
cbangiDg  with  the  pressure  becomes — 

Ai  -  A,  =  i .  10-'  .ly  .^ .  Ra  .  log  f£^\  =  0-018868  .  log  nat.  (PA 

N.  H.  M. 
Electrolytic  Separation  of  the  Metal  on  the  Free  Surface  of 
the  Solution  of  its  Salt.  By  J.  Gubkin  (Ann.  Fhys,  Chem.  [2], 
32,  114). — ^When  an  electric  current  passes  h*om  a  solution  of  a  salt 
into  the  atmosphere  of  gas  or  vapour  immediately  above  it,  an 
electrolytic  separation  of  the  metal  take»  place  at  the  surface  of  the 
liquid.  Appaxatue  is  described  by  means  tff  which  this  is  made 
evident,  the  space  above  the*  liquid  being  either  vacuous  or  exposed  to 
the  air  in  the  ordinary  way.  Silvev  and  platinum  are  found  to 
separate  out  in  films  which  float  on  the  surface ;  zinc  oxidises  as  it 
separates  out,  the  white  flakes  of  zinc  oxide  gradually  falling  to  the 
bottom.  H.  C. 

Action  of  the  Solvent  on  Electrolytic  Conduction.    By  T.  C. 

FiTZPATBiCK  (Phil  Mag,  [5],  24,  377— 391).— The  author  continues 
his  researches  on  the  conductivity  of  salt  solutions,  the  solvents  being 
varied.  The  salts  examined  were  calcium,  lithium,  and  magnesium 
chlorides  and  nitrates,  and  ferric  and  mercuric  chloridcn,  the  solvents 
being  water  and  ethyl  and  methyl  alcohols.  Tables  of  conductivities 
are  given.  With  mercuric  chloride,  which  is  the  only  salt  more 
soluble  in  alcohol  than  in  water,  the  conductivities  are  little  more 
than  those  of  the  solvents  aloue.  For  aqueous  solutions,  the  chlorides 
conduct  better  than  the  nitirates ;  magnesium  chloride  is  anomalous, 
its  conductivity  being  half  that  of  calcium  chloride.  Ferric  chloride 
in  dilute  solution  shows  signs  of  dissociation.  With  alcoholic  solu- 
tions, the  conductivity  is  not  proportional  to  the  amount  in  solution. 
The  conductivity  of  lithium  salts  in  ethyl  alcohol  is  10  to  20  times 
as  great  as  that  of  the  ether  salts.  In  all  cases,  the  aqueous  solutions 
conduct  better  than  the  alcoholic  ones,  the  character  of  the  solvent 
appearing  to  have  an  influence  on  the  conductivity.  This  the  author 
considers  to  be  due  to  the  formation  of  molecolar  groups  in  the 
solutions^  He  finds  thai  the  conductivity  of  salt  solutions  at  low 
temperatures  points  to  the  existenee  in  solution  of  cryohydrates  at 
temperatures  above  their  solidifying  points,  and  also  that  the  con- 
ductivity of  mixed  solvents  and  of  salts  in  mixed  solvents  differs  from 
the  calculated  values,  showing  that  an  interaction  has  taken  place 
with  formation  of  new  molecular  groups.     The  action  then  of  the 
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Holvent  is  twofold:  (1)  decomposition  of  the  salt,  tbe  amount  depend- 
ing: on  tbe  temperature,  nature  of  solvent,  and  state  of  dilution ;  (2) 
the  formation  of  fresh  molecalar  groups  in  the  solution. 

H.  K.  T. 
Isflaence  of  a  Magnetic  Field  on  the  Thermoelectric  Pro- 
perties of  Bismuth.  By  G.  P.  Gbimaldi  (Nuovo  Cimenio  [3],  21, 
t>7). — It  is  well  known  that  a  magnetic  field  influencGB  in  a  remark- 
able degree  the  electric  resistance  of  bismuth;  in  this  paper,  the 
author  shows  that  its  thermoelectric  force  when  paired  with  copper  is 
varied  in  a  similar  degree.  This  pile  was  placed  in  the  field  of  an 
electromagnet,  and  coupled  up  with  a  galvanometer,  in  which  read- 
ings were  taken  without  and  with  a  current  passing  round  the 
electromagnet.  After  due  allowance  for  induction,  it  is  shown  that 
the  thermoelectric  force  of  the  bismuth-copper  pair  is  materially 
decreased  in  the  magnetic  field.  The  experimental  enquiry  is,  how- 
ever, only  in  the  preliminary  stage.  V.  H.  V. 

Rotation  of  Isothermic  Llnea  of  Bismuth  placed  in  a 
Magnetic  Field.  By  A.  Righi  {Qazzetta,  17,  359).— In  the  conrse 
of  experiments  on  the  heat  conductivity  of  bismuth  when  placed  in  a 
magnetic  field,  it  was  observed  that  the  isothermic  lines  were  rotated 
in  a  direction  opposite  to  that  of  the  magnetising  current  when  a 
rectangular  strip  of  the  metal  was  placed  with  its  planes  normal  to 
the  line  of  force.  The  phenomenon  is  analogous  to  that  observed  by 
Hall,  namely,  the  rotation  of  the  eqnipotential  lines  when  a  magnet 
acts  on  a  cuiTent  flowing  along  a  thin  strip  of  metal,  and  may  explain 
the  therm omagnetic  currents  recently  discovered  by  Ettingshausen. 

V.  H.  V. 

Thermic  Conductivity  of  Bismuth  in  a  Magnetic  Field.  By 
A.  Righi  (Oazzetfa,  17,  358— 359).— The  rather,  as  well  as  other 
physicists,  has  observed  the  marked  variation  of  the  electric  con- 
ductivity of  bismuth  when  placed  in  a  magnetic  field  (Abstr.,  1887, 
1(09),  and  the  production  of  Hall's  phenomenon  under  these  con- 
ditions. Considering  the  correlation  of  electric  and  thermic  conduc- 
tivity, the  effect  of  magnetic  field  was  also  studied ;  the  results  of  the 
experiments  showed  that  with  a  field  of  4570  C.G.S.  units  the  thermic 
conductivity  of  bismuth  is  to  that  of  the  metal  under  ordinary 
conditions  as  1  :  0*886.  This  result  must  at  present  be  only  con- 
sidered as  approximate;  further  experiments  are  being  made  with 
more  refined  apparatus.  V.  H.  V. 

Specific  Heat  of  Superfused  Water.  By  P.  Cabdahi  and  F. 
ToMASiNi  {Nvovo  Cimento  [3],  21,  185). — The  specific  heat  of  water 
at  various  temperatures  has  been  the  subject  of  numerous  investiga- 
tions, although  the  results  obtained  are  far  from  concordant.  Thus 
at  temperatures  0 — lO**,  Him,  as  also  Pfanndier  and  Platter,  has  ob- 
served a  marked  increase  of  specific  heat,  whilst  Rowland  on  the 
other  hand  observed  a  decrease.  In  this  paper,  a  description  is 
given  of  experiments  made  to  determine  the  specific  heat  of  water  in 
the  superfused  condition.  The  method  adopted  in  the  investigation 
is  practically  an  application  of  the  weight  thermometer;   a  known 
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Tolnfoe  of  water  is  enclosed  hj  meroaiy  within  a  bnlb,  oonnected 
with  which  is  a  capillary  tube  bent  twice  at  right  angles.  The  whole 
apparatus  is  completely  filled  with  water  and  mercury,  and  the  bulb 
cooled  by  suitable  freesing  mixtnres,  then  the  mercury  driven  out  by 
the  expanding  water  is  collected  and  weighed.  The  apparatus  is  then 
agitated,  and  the  mercury  driyen  out  by  the  solidification  of  the 
water  is  also  collected  and  weighed.  Then  from  these  data,  together 
with  a  determination  of  the  temperature  at  the  moment  of  solidifica- 
tion, and  the  quantity  of  heat  absorbed  by  the  glass  and  the  mercury 
contained,  the  specific  heat  of  the  water  at  the  temperature  of  solidi- 
fication is  ascertained.  The  yarious  experimental  errors  are  discussed 
in  full,  and  the  data  of  all  the  obserrations  given  in  a  series  of  tables. 
The  follo?nng  are  the  main  conclusions :  the  specific  heat  of  super- 
fused  water  is  less  than  unity ;  it  increases  with  decrease  of  tempera- 
ture from  a  minimum  at  a  temperature  of  —6*52°  to  0^.  The  final 
results  are  given  below. 


Tampemture. 

Specific  heat. 

-6-52°  to  0° 

0-953 

-8-09    „  0 

0-961 

-9-47    „  0 

0-962 

-10-67   „  0 

0-985 

V.  H.  V. 

New  Form  of  Calorimeter,  By  W.  P,  Barrett  (Proc.  B. 
Jhihlin  8oc,y  6,  13 — 16). — The  instrument  devised  by  the  author  is  a 
modification  of  Bunsen's  calorimeter.  The  cup  for  holding  the  sub- 
stance under  experiment  forms  part  of  a  mercurial  thermometer.  The 
cup  has  a  capacity  of  4  cc,  and  is  surrounded  by  a  jacket  of  polished 
metal.  The  stem  of  the  thermometer,  of  which  the  cup  is  a  portion, 
is  supported  horiaontaUy,  and  graduated  from  —5*'  to  80^.  Supported 
immediately  above  the  cap  is  a  small  burette,  the  level  of  the  liquid 
in  which  can  be  accurately  read.  The  neck  of  the  burette  may  be 
closed  by  a  short  thermometer  graduated  from  30°  to  100"*.  In 
making  a  determination  of  the  specific  heat  of  a  liquid  with  this  in- 
strument, the  weight  of  the  liquid  must  be  found  by  taking  its  specific 
gravity  for  the  temperature  at  which  it  was  used  ;  the  volume  of  the 
liquid  used  having  been  read  from  the  bnrette.  This  inconvenience 
may  be  obviated  by  converting  the  thermometer  into  a  balance,  the 
stem  being  supported  by  knife-edges  somewhere  near  its  centre  of 
gravity.  From  the  end  of  the  stem,  a  pan  is  suspended,  and  beyond 
this  a  pointer,  fixed  to  the  stem,  moves  over  a  graduated  arc.  With 
a  calorimeter  balanced  in  this  way,  the  weight  of  the  liquid  at  a  given 
air»temperature  may  be  found  directly.  B.  H.  B. 

Determining  the  Specific  Gravity  of  Small  Quantities  of 
Sense  or  Porotui  Sabstancea  By  J.  Jolt  (Proo.  B,  Dublin  8oc, 
6,  41^^7).— The  method  generally  employed  for  determining  the 
specific  gravity  of  small  quantities  of  minerals  of  low  density  is  by 
balancing  in  a  liquid  of  known  specific  gravity.  This  method,  however,  is 
inapplicable  when  the  substance  has  a  specific  gravity  over  4,  and  also 
when  the  substance  is  of  a  porous  nature.    Under  these  conditions,  the 
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snbstance  may  be  mixed  witli  another  Bnbstance  of  much  lower  specific 
gravity  in  snob  proportion  that  the  specific  gravity  of  the  mixed 
substances  may  be  as  close  to  that  of  either  of  them  as  may  be  de- 
sired. For  this  purpose,  the  author  uses  the  paraffin  sold  in  the  form 
of  candles.  The  transparency  of  the  paraffin  enables  the  appearance 
of  the  embedded  mineral  to  be  minutely  examined.  Results  are 
given  showing  the  accuracy  of  the  method.  B.  H.  B. 

Dissociation  of  Copper  Sulphate.  By  W.  MOller-Eezbach 
(Ann.  Phys,  Ghent.  [2],  32,  313).  —The  author  has  studied  the  dis- 
Bociatiou  of  copper  sulphate  at  higher  temperatures  than  those  which 
he  previously  employed,  and  finds  that  his  results  agree  with  those 
obtained  by  Lescoeur  (Abstr.,  1887,  208).  The  paper  also  contains  a 
discussion  of  the  dependence  of  chemical  affinity  on  temperature 
(Abstr.,  1887,  628).  With  sodium  phosphate  containing  5  mols.  HtO, 
and  sulphuric  acid  of  1*294  sp.  gr.,  water  passes  from  the  acid  to  the 
salt  at  32°,  but  the  change  is  reversed,  and  water  passes  from  the  salt 
to  the  acid  a.t  47°.  The  equilibrium  between  the  affinity  of  copper 
sulphate  and  of  dilute  sulphuric  acid  for  water  occurs,  as  might  be 
expected,  at  higher  temperatures  the  more  dilute  the  acid. 

H.  C. 

Rate  of  Dissooiation  as  a  Measure  of  the  Vapour-tension  of 
Hydrated  Salts.  Bj  R.  Schulze  (Ann,  Phys.  Ohem.  [2],  32,  329). 
— A  reply  to  Mulier-Erzbach.  The  author  seeks  to  justify  his  former 
conclusions  with  regard  to  Muller-Erzbach's  method  of  determining 
the  vapour- tension  of  hydrated  salts  (Abstr.,  1887,  766).  Miiller- 
Erzbach  having  objected  to  the  use  of  sine  sulphate  as  being  a  salt 
which  admittedly  exhibits  irregularities  in  its  behaviour,  copper 
sulphate  is  here  shown  to  aet  in  an  irregular  manner  also  when  in- 
vestigated by  the  above  method.  In  two  out  of  three  tubes  contain- 
ing copper  sulphate,  evaporation  set  in  at  20^,  but  the  third  did  not 
exhibit  any  change  even  at  the  end  of  10  weeks.  H.  G. 

Interaction  of  Metals  and  Sulphuric  Acid.  By  V.  H.  Yelet 
(Chem.  NetvSf  56,  221 — 222). — In  this  communication,  the  author 
pointfi  out  that  the  results  obtained  by  Spring  and  Aubin  in  their 
investigation  on  the  action  of  acids  on  zinc  containing  lead  (Abstr., 
1887,  1074)  do  not  adequately  represent  the  rate  of  chemical 
change  as  comparable,  for  example^  with  the  rate  of  evolution  of  a 
gas  from  a  homogeneous  liquid.  Thus  the  initial  retardation  or 
**  induction  "  observed  may  be  due  to  the  adherence  of  bubbles  of  gas 
to  the  surface  of  the  metal,  and,  secondly,  when  the  change  has  set  in, 
the  metal  is  surrounded  by  a  concentrated  solution  of  the  metallic 
salt,  which  is  only  in  part  removed  by  the  gas  bubbles.  The  hydrogen 
evolved  is  a  resultant  of  a  series  of  changes,  each  one  of  which  is 
variable  at  any  moment,  such  as  the  rate  of  diffusion  of  the  salt  of  the 
metal  in  the  acid  liquid,  the  amount  of  surface  exposed  (which  Spring 
and  Aubin  in  some  experiments  kept  approximately  constant),  and  the 
local  rise  of  temperature.  The  amount  of  gases  other  than  hydrogen, 
such  as  sulphurous  anhydride  and  hydrogen  sulphide,  is  doubtless  also 
dependent  on  the  more  or  less  perfect  ramoval  of  the  prodocts  of  the 
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change  from  tlie  sphere  of  the  dissolving  metal  as  well  as  on  the 
concentration  of  the  acid  solution.  On  the  other  hand,  it  does  not 
seem  that  yariations  in  the  relative  masses  of  zino  conld  make  any 
difference  either  in  the  rate  of  sdation  or  in  the  products  of  the 
change,  provided  that  the  surfaces  exposed  were  equal.  The  dissolu- 
tion of  a  solid  in  a  liquid  must  be  regarded  as  a  superficial  action 
onlj.  The  author  is  at  present  studying  the  rate  of  solution  of  metals 
in  acid  liquids  under  such  conditions  that  not  only  fresh  surfaces  of  a 
regular  geometrical  figure  are  continuously  being  exposed,  but  also 
the  products  of  the  change,  whether  gas  or  metallic  salt,  are  at  once 
and  continuously  removed  from  the  vicinity  of  the  dissolving  metal. 

V.  H.  V. 
Velocity  of  the  Formation  of  Ethereal  Salts.  By  N.  Men- 
SCHTJTKIN  {Compt.  rend.,  105,  1016—1019). — The  particular  reaction 
investigated  was  the  action  of  acetic  anhydride  on  alcohols,  AcjO  -f 
RHO  =  AcOR  +  AcOH,  at  100*.  With  most  alcohols,  the  reaction 
is  complete.  The  formation  of  the  ethereal  salt  is  accompanied  by  a 
change  of  volume,  which  is  least  with  methyl  alcohol  and  increasingly 
greater  with  ethyl,  propyl,  and  isobutyl  alcohols.  In  order  to  eliminate 
this  variable,  the  mixture  of  acetic  anhydride  and  alcohol  was  dilated 
with  15  volumes  of  benzene.     The  constants  of  velocity  are  calculated 

from  the  equation  -=~  =  C(A  —  »)(B  —  «),  in  which  A  and  B  are  the 

quantities  of  the  substances  originally  present,  and  x  the  quantity  of 
the  new  substance  formed  in  time  t.  A  and  B  being  equal,  and  x  and  t 

being  0,  -— ? —  =  CAi,  which  gives  the  constant  C.    The  results 
A  —  0 

given  in  the  following  tables  are  the  mean  of  several  concordant  ex- 
periments, the  constants  of  velocity  being  referred  to  that  observed 
with  methyl  alcohol,  which  is  taken  as  100 : — 

Constants  of  velocity. 

Primary  alcohols.  ^ ^ ^ 

Methyl  alcohol    0-1053  100*0 

Ethvl        „         0-0505  47-9 

Propyl       „         0-0480  45*6 

Butyl        „         00465  441 

Isobutyl   „         00401  381 

Heptyl      „        (normal)....  00393  373 

Octyl        „              , 0-0377  358 

Tetradecyl  alcohol  (normal).  00291  27-6 

Hexadecyl           „            „  00269  255 

Octodecyl            „            „  00245  232 

Melissyl              „            „  0*0174  165 

Allyl                  „            „  0-0287  272 

«-Methyl  allyl  alcohol   0*0267  253 

Benzyl  alcohol 0-0280  266 
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GoxLBtontd  of  Teloeitj. 
Secondary  aloohola.  f » ^ 

Isopropjl  alcohol   00148  14' 1 

Methyl  ethyl  oarbinol   0-0128  11*6 

Methyl  hexyl        „ 0*00916  87 

Methyl  allyl         „         000643  6-1 

Tertiary  alcohol. 
Trimethyl  carbinol 000091  OS 

The  ethereal  salts  of  the  tertiary  alcohols,  phenols,  and  propargyl 
alcohol  are  decomposed  by  aoetio  acid,  and  hence  in  these  oases  the 
reactions  are  not  comparable  with  those  of  primary  alcohols. 

The  greatest  velooitj  is  observed  with  methyl  alcohol.  The  velocity 
is  affected  by  the  isomerism  of  the  radicles  in  the  alcohols,  but  is 
highest  with  primary  alcohols,  and  mnch  lower  with  secondaiy 
alcohols,  whilst  in  the  case  of  tertiary  alcohols  it  is  very  small  indeed. 
In  homologous  alcohols  of  analogons  constitation,  the  constant  of 
velocity  diminishes  as  the  molecular  weight  increases,  the  difference 
being  greatest  in  the  normal  primary  alcohols.  Non-saturated  alcohols 
have  a  lower  constant  of  velocity  than  the  corresponding  saturated 
alcohols.  C.  H.  B. 


Inorganic  Chemistry. 


Action   of  Carbon  Bisulphide  on  Metals.      By  A.  Cavazzi 

{Ghem.  Oentr,,  1887,  888,  from  Mem.  B.  Ace.  8c.  InsL  Bologna  [4],  7, 
27-33).— Carbon  bisulphide  vapour  when  passed  over  the  heavy 
metals  in  a  fine  state  of  division  and  heated  to  a  high  temperature 
yields  metallic  sulphides  with  separation  of  carbon  in  a  graphitoidal 
form.  Other  compounds  of  carbon  with  sulphur  seem  not  to  be 
formed  in  any  case.  V.  H,  V. 

Formation  of  Hydrates  of  Lithium  Hydroxide  fVom  Alcoholio 
SolutionB:  Quantitative  Determination  of  Lithium.  .  By  C. 
GorriG  {Ber.,  20,  2912—2916), — Lithium  hydroxide  generally  sepa- 
rates from  hot  saturated  solutions  in  96*8  per  cent,  alcohol  with  ^  mol. 
HjO  ;  when  in  contact  with  Water,  it  shows  the  movements  pre- 
viously observed  with  crystals  of  potassium  and  sodinm  hydroxide 
(Abstr.,  1887,  636). 

When  lithinm  hydroxide  is  crystallised  from  62'8  per  cent,  alcohol, 
a  hydrate  with  1  mol.  HaO  is  obtained ;  the  crystals  do  not  move 
when  placed  in  contact  with  water. 

In  determining  lithium  as  sulphate,  the  sulphate  must  be  ignited 
for  a  long  time  until  of  constant  weight,  N.  H.  M. 

Transformation  of  Ammonium  Nitrate.  By  M.  Beli^ati  and 
R.  RoMANESK  (Nuovo  Oirmnto  [3]>  21,  5—24). — Frankenheim,  and, 
more  recently,  Lehmann  have  shown  that  ammonium  nitrate  crystal- 
lises in  various  formS)  according  to  the  temperature  at  which  the 
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crjstallisatioii  ifl  effected.  Thus  at  36°  it  crystallises  in  the  trimetno 
Bjstem,  at  87°  in  the  rhombohedritl,  and  at  120°  in  the  monometric 
system.  In  the  present  paper,  it  is  shown  that  at  these  varioas  points 
the  salt  undergoes  other  physical  modi6cations.  Thns,  on  warming, 
the  temperature  of  the  salt  increases  in  direct  proportion  to  the  time 
up  to  a  temperature  of  35*67° ;  so  also  the  rate  of  cooling  is  regular 
up  to  30*3°,  reaching  a  minim  am  at  30*07° ;  it  then  increases  to  31*05°, 
at  which  point  it  remains  constant  for  some  time.  Similar  phenomena 
are  also  observable  at  a  temperature  t>f  85*5''  to  86* 5**  with  ascending 
teuiperatnre,  and  82*2°  to  82*6"  with  descending  temperature,  as 
also  at  124-8°  and  12405°. 

The  variations  of  volume  corresponding  with  these  crystalline 
changes  is  also  determined  in  an  accurately  calibrated  dilatometer 
containing  oil  of  turpentine,  a  liquid  whose  expansion  is  regular, 
and  which,  when  properly  dried,  does  not  dissolve  the  salt.  Besuits 
show  that  the  curve  of  coefficient  of  expansion  has  two  points  of 
inflection:  one  at  a  temperature  between  83  29^  and  41*29%  and 
another  at  about  85°  ;  the  formula  oxpressing  the  rate  of  expansion 
from  0°  to  the  former  of  these  points  is  v,  =  Wo  (1  +  0*000339^  + 
0000000346<*),  whilst  between  40"*  and  85°  this  becomes  vi  =  «o 
(1-04967  +  0*00038756^  +  0-000008976<«  -f  0*0000000432i»).  There 
is  also  an  alteration  in  the  value  of  the  mean  specific  heat  at  the 
temperature  of  these  crystalline  transformations ;  applying  the  method 
of  mixtures  and  nsing  oil  of  tnrpentine  as  the  liquid,  it  is  shown  that 
the  mean  specific  heat  from  0—31'  is  0*407,  from  31°  to  82*5°  is  0*855, 
and  from  82*5*  to  124°  is  0*426.  Hence  the  following  values  are 
deduced  for  the  heats  of  transformation  at  these  points : — 

At  310°=  5*02 
„  82*5  =  5-33 
„   1240   =  11*86 

The  values  obtained  for  the  specific  heats  of  ammonium  nitrate  are 
compared  with  those  of  Kopp  and  Tillinger,  and  the  methods  of  cor- 
rection applied  by  the  latter  are  criticised.  Y.  H.  Y. 

Ammonium  PhosphiieB.  By  L.  Amat  (OompL  rend.,  105,  809 — 
611). — A  solution  of  phosphorous  acid  mixed  with  ammonja  until 
neutral  to  methyl-orange,  and  then  concentrated  until  the  weight  of 
the  liquid  is  one- fourth  or  one-fifth  more  than  the  calculated  weight 
of  the  salt,  yields  large,  deliquescent  crystals  which  can  be  dried  over 
sulphuric  acid  or  at  100^.  Similar  crystals  are  obtained  if  the  liquid 
is  concentrated  in  a  vacuum  at  the  ordinary  temperature.  The 
crystals  have  the  composition  NH^'HaPOs,  and  seem  to  be  monoclinic 
prisms ;  they  melt  at  123°  and  are  very  soluble  in  water.  At  145** 
they  lose  half  their  ammonia  without  evolution  of  hydrogen  phos- 
phide, and  yield  a  gnmmy  mass  which  seems  to  contain  crystals.  At 
a  higher  temperature,  ammonia  and  hydrogen  phosphide  are  given  off 
and  phosphoric  acid  is  formed. 

.  Hydrated  diammonium  phosphite,  (NH4)jHP0j  -f  2H,0,  when 
kept  in  a  dry  vacuum  at  tho  ordinary  temperature  or  heated  at  100°, 
loses  water  and  ammonia^  and  yields  the  monammunium  salt  just 
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described.     Both  at  the  ordinary  temperature  and  at  100'',  the  water 
is  given  ofE  before  the  ammonia. 

Monammoninm  phosphite  has  no  appreciable  action  on  ammonia 
gas  at  the  ordinary  temperature,  but  at  80°  to  100**  absorption  is 
rapid,  and  the  anhydrous  diammonium  salt  is  obtained  as  a  white 
powder.  The  co-rresponding  compounds  of  sodium  and  potassium 
have  not  yet  been  obtained.  C.  H.  B. 

Effects  produced  by  Small  Qiiantities  of  Bismuth  on  the 
Ductility  of  Silver.  By  J.  Scully  (Chem,  News,  66,  224—226; 
232—244  ;  247— 248).— It  is  observed  that  the  Indian  method  of  wet 
assay  is  incidentally  a  delicate  test  for  bismuth  in  presence  of  a  large 
excess  of  silver.  The  bullion  is  dissolved  in  nitric  acid,  the  solution 
diluted,  excess  of  hydrochloric  acid  added,  and  the  whole  vigorously 
agitated  to  facilitate  the  aggregation  of  the  silver  ehloride,  which 
settles  down  and  generally  leaves  a  dear  supernatant  liquid ;  if, 
however,  the  liquid  is  tnrbid  and  the  silver  chloride  on  exposure  to 
light,  while  still  under  the  liquid,  remain»white,  the  turbidity  is  due  to 
mercury,  if  on  the  other  band,  the  silver  chloride  becomes  discoloured, 
the  turbidity  is  due  to  bismuth ;  tin  and  antimony  having  been  proved 
to  be  absent  when  dissolving  in  nitric  acid..  In  such  cases,  to  prevent 
the  vitiation  of  the  silver  assay,  the  follow ing  modified  method  has 
proved  successful : — The  assay  pound  of  bullion  is  dissolved  in  5*5  cc. 
of  nitric  acid,  sp.  gr,  1-200,  the  solution  is  mixed  with  5  ozs.  of  water 
and  10  cc.  of  nitric  acid,  sp.  gr.  1'320,  then  2*5  cc.  of  hydrochloric 
acid  are  added,  and  the  method  proceeds  as  usuaL  For  the  estima- 
tion of  the  bismuth,  having  obtained  a  rough  idea  of  the  amount  of 
bismuth  present  from  the  amount  of  turbidity  in  the  trial  assay, 
sufficient  bullion  to  yield  a  weighable  amount  of  bismuth  is  dissolved 
in  a  small  quantity  of  nitric  acid,  the  solution  diluted  and  heated  with 
excess  of  ammonium  carbonate,  which  dissolves  the  silver  and  copper 
carbonates,  but  leaves  the  bismuth  carbonate  insoluble ;  the  latter  is 
then  washed,  dried,  ignited,  and  weighed.  If  lead  or  cadmium  are 
present  they  would  remain  with  the  bismuth  carbonate ;  the  latter, 
however,  is  not  likely  to  be  present,  and  the  former  may  be  separated 
by  dissolving  the  bismuth  carbonate  in  nitric  acid,  and  evaporating 
down  lyith  sulphuric  acid ;  the  lead  sulphate  is  treated  in  the  usnal 
manner  and  weighed,  whilst  the  bismuth  is  reconverted  into  carbonate 
and  estimated  as  described  above. 

Fine  silver,  or  silver  containing  10  per  1000  of  copper,  alloyed 
with  1  to  5  per  1000  of  bismuth  arel  cooled  rapidlyr  had  its  ductility, 
as  tested  by  rolling,  sensibly  but  slightly  impaired,  the  straps  having 
jftggcd  edges ;  with  6  per  1000  of  bismuth,  the  decrease  in  ductility 
was  more  evident,  whilst  fine  silver  with  9  to  11  per  1000  of  bismuth 
was  so  brittle  as  to  break  with  a  mere  tap.  When,  however,  the  cooling 
was  gradual,  4  per  1000  of  bismuth  was  sufficient  to  make  the  silver 
or  silver-copper  alloy  mentioned  above  highly  brittle,  the  fracture 
being  crystalline  in  the  case  of  fine  silver  and  granular  in  the  sDver- 
copper  alloy.  With  Indian  standard  silver  containing  88*4  per  1000 
of  copper,  2  per  1000  of  bismuth  produced  red  shortness  and  jagged 
straps :  as  the  quantity  of  bismuth  increased  the  evidence  of  diminished 
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ductility  ia  more  decisive,  and  with  10  per  1000  of  bismuth  the  alloy 
was  very  brittle  and  had  a  granalar  fracture ;  the  mode  of  cooling  had 
no  appreciable  effect  on  the  ductility  of  these  alloys.  Other  experi- 
ments with  Indian  coinage  bars  show  that  the  ductility  of  bullion  is 
not  materially  affected  by  the  presence  of  0*6  per  1000  of  bismuth. 

As  the  refining  fine  silver  containing  bismuth  is  both  tedious  and 
attended  with  loss  of  silver,  the  author  suggests  dilution  with  silver 
free  from  bismuth  as  a  practical  means  of  overcoming  the  brittleness. 
The  author  remarks  on  the  concordance  of  his  results  with  those  of 
Gowland  and  Koga  (Trans.,  1887,  410 — 416),  as  regards  the  question 
of  brittleness.  The  discrepancy  in  reference  to  refining  bismuth 
silver  he  suggests  is  possibly  due  to  the  Japanese  silver  contatning 
more  base  metals  than  the  Indian  silver ;  it  consequently  supplied 
more  slagging  material  and  greater  facilities  for  refining. 

D.  A.  L. 

Combmation  of  Silver  Chloride  with  Metallio  Chlorides. 
By  M.  C.  Lea  (Amer,  J.  Set.,  34,  384—387).— If  hydrochloric  acid  is 
mixed  first  with  ferric  chloride  and  then  with  silver  nitrate,  the  silver 
chloride  which  forms  is  not  white  but  buff-coloured.  The  ferrio 
chloride  cannot  be  removed  by  washing,  and  is  only  partially  removed 
by  treatment  with  hydrochloric  acid.  The  presence  of  the  minute 
quantity  of  ferric  chloride  makes  the  silver  chloride  remarkably  less 
sensitive  to  light. 

Cobalt  chloride  and  hydrochloric  acid  give  a  silver  chloride  which  is 
pink  and  contains  cobalt ;  but  the  reduction  in  the  sensitiveness  to 
light  is  very  much  less  than  when  iron  is  present.  Nickel  and 
manganese  behave  similarly,  but  cupric  chloride  seems  to  have 
no  tendency  to  combine  with  silver  chloride.  The  tendency  of  gold 
chloride  to  combine  with  the  silver  chloride  is,  however,  well  marked, 
and  the  precipitate  has  a  reddish  shade,  but  the  influence  on  the 
sensitiveness  is  not  easily  determined,  since  the  gold  is  rapidly  reduced 
to  the  metallic  state,  and  the  silver  chloride  darkens  to  black  instead 
of  to  chocolate  or  violet  as  would  be  the  case  if  it  were  pure. 

In  analytical  determinations,  it  is  important  to  digest  the  silver 
chloride  for  a  considerable  time  with  hydrochloric  acid^  and  even  then 
it  is  doubtful  if  the  foreign  chloride  is  entirely  removed,  especially  if 
it  is  ferric  chloride. 

These  observations  show  that  silver  chloride  has  a  great  tendency 
to  combine  with  small  quantities  of  other  chlorides,  and  supports  the 
author's  view  as  to  the  nature  of  the  "  photo-salts  "  (this  vol.,  p.  1). 
They  also  explain  the  fact  that  a  small  quantity  of  mercuric 
chloride  very  greatly  reduces  the  sensitiveness  of  silver  chloride  to 
light.  In  order  to  ascertain  the  presence  of  mercury  in  the  silver 
chloride,  the  author  employs  a  solution  of  stannous  chloride  in  hydro- 
chloric acid  which  has  no  action  on  silver  chloride  if  light  is  carefully 
excluded,  but  gives  a  brown  or  brownish-black  colour  to  the  precipi- 
tate if  mercury  is  present.  The  author  was  unable  to  remove  mercuric 
chloride  from  silver  chloride  even  by  very  prolonged  washing. 

Poitevin's  observation  that  his  coloured  photographic  images  resisted 
the  action  of  light  better  after  they  were  treated  with  dextrin  and 
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lead  chloride  is  explained  by  the  tendency  of  the  lead  salt  to  prevent 
alteration  of  Biiver  chloride.  C.  H.  B. 

Silver  Potassium  Carbonate.  By  A.  de  Sghulten  (Oompt  rend., 
105,  811 — 813). — When  silver  carbonate  is  formed  by  the  action  of  an 
alkaline  carbonate  on  silver  nitrate^  the  precipitate  is  sometimes  white, 
sometimes  yellow,  bnt  always  beoonoes  yellow  when  washed.  If  silver 
nitrate  is  added  to  an  excess  of  a  eoncentiated  solation  of  potassiam 
carbonate  containing  some  hydrogen  carbonate,  a  white  precipitate  is 
formed  which  changes  to  microscopic  crystals  of  the  composition 
AgKCOs.  This  compound  is  decomposed  by  water,  with  removal  of 
the  potassium  carbonate  and  formation  of  yellow  silver  carbonate. 

150  grams  of  potassium  carbonate  is  dissolved  in  150  c«c.  of  water, 
cooled  and  agitated  with  15  grams  of  potassium  hydrogen  carbonate. 
When  the  liquid  is  saturated  with  the  latter  salt  at  the  oordinary  tem- 
perature, it  is  filtered  and  mixed  with  a  sohition  of  1  gram  of  silver 
nitrate  in  25  c.c.  of  water.  In  order  to  obtain  large  crystals,  the 
liquid  containing  the  precipitate  is  heated  with  continual  agitation. 
The  precipitate  dissolves,  and  when  the  liquid  is  cooled  it  deposita 
longy  transparent  crystals  with  a  brilliant  lustre ;  sp.  gr.  3^769.  They 
do  not  blacken  when  exposed  to  light  except  in  the  presence  of 
organic  matter,  and  when  treated  with  water,  the  silver*  carbonate 
which  remaiiM  retains  the  form  of  the  original  crystals.  When 
heated,  the  compound  loses  carbonic  anhydride,  and  at  a  higher  tem- 
perature the  silver  oxide  which  is  formed  gives  off  oxygen. 

The  crystals  are  microscopic,  rectangular  lamellaa  with  a  terminal 
angle  closely  approaching  90  «  The  refraction  is  almost  identical  with 
that  of  apatite ;  the  extinction  of  parallel  polarised  light  takes  place 
longitudinally ;  twinning  plane  parallel  with  the  plane  of  the  optical 
axes ;  sign  of  elongation  positive  $  maximum  birefraotive  power 
approximately  0-0216.  G.  H.  B. 

Lead  Aluminimn  Sulphate.  By  G.  H.  Bailey  (J,  8oc,  Chem. 
Ind.f  6,  415). — ^The  author  has  examined  some  crystals  which  have 
been  noticed  in  a  mordanting  liquor  (aluminium  nitroaeetate)  pre- 
pared by  dissolving  up  alam,  lead  acetate,  and  lead  nitrate  in  water 
and  allowing  to  settle.  The  crystals  form  octahedra  crystallising  in 
cruciform  aggregates  like  alum.  They  are,  however,  not  transparent 
and  are  quite  unaltered  by  exposure  to  air.  The  substance  is  a  lead 
alum,  Pb2AU(S04)fl  +  aOHjO,  formed  under  special  conditions  of 
concentration  and  temperature.  D.  B. 

New  Oxide  of  Thallium.  By  A.  Piccini  {Oazzetta,  17, 450—452). — 
Carstanjen  has  observed  that  when  a  rapid  current  of  chlorine  is 
passed  through  a  concentrated  solution  of  potash  in  which  thallium 
sesquioxide  is  suspended,  the  solution  acquires  a  violet  colour  which  is 
considered  to  be  due  to  a  potassium  thai  late.  The  same  liquid  is  also 
formed  when  thallium  hydroxide  is  submitted  to  electrolysis,  using  a 
plate  of  thallium  as  an  electrode,  as  also  on  adding  potassium  hypo- 
chlorite to  a  quarter  of  its  weight  of  caustic  potash  to  which  thallium 
sulphate  is  subsequently  added.  On  digesting  the  whole  and  adding 
barium  nitrate,  a  violet  precipitate  is  finally  obtained.     The  results  of 
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analyses  made  to  determine  the  relation  between  tballinm  and  barinm 
in  this  precipitate  led  to  discordant  rasnlts,  but  sniScient  CTidence 
wag  afforded  to  point  to  a  formula,  TIO2,  for  the  oxide  of  thallinm. 
The  isolation  of  this  oxide  brings  ont  a  farther  point  of  analogy  of 
the  thaUinm  oomponndt  to  those  of  lead.  Erpenments  made  to  pre- 
pare the  corresponding  snlphnr  compound  have  not  as  jet  been 
Bucoessful,  although  substances  have  been  obtained  which  contain  a 
proportion  of  sulphur  greater  than  that  required  for  the  trisulphide. 

V.  H.  V. 

ConstitatioB  of  Basic  Salts.  By  S.  U,  Pigkerikg  (Chem, 
Newg^  56, 210 — 212). — In  the  author's  opinion,  those  basic  compounds, 
which  although  seemingly  of  indefinite  composition  can  scarcely 
be  regarded  as  mere  mixtures,  are  precisely  analogous  to  the  complex 
hydrates,  which  he  contends  constitute  a  solution  of  a  salt  in  water. 
Hydrated  basic  salts  of  copper  may  be  obtained  of  a  composition  corre« 
sponding  with  that  of  an  anhydrous  salt  of  the  formula  170uO,SO«, 
but  the  most  basic  definite  sulphate  known  is  4CuO,SOa,  therefore 
if  these  higher  bfusic  salts  are  to  be  regarded  as  mixtures,  they  moat 
be  mixtures  of  a  basic  salt  with  copper  hydroxide  and  not  mixtures  of 
two  different  basic  salts, 

To  investigate  this  point,  a  series  of  basic  copper  salts  were  pi*e« 
pared  by  diluting  a  solution  of  ammonio-copper  sulphate  with  increasing 
quantities  of  water;  the  precipitates  were  dried  in  a  vacuum,  and 
analysed.  The  results,  although  not  decisive,  tend  to  show  that  free 
copper  hydroxide  is  not  present  in  these  compounds,  for  on  comparing> 
any  two  preparations  of  different  basicity,  the  excess  of  copper  oxide 
present  in  the  more  basic  one  is  not  accompanied  by  a  constant  pro- 
portion of  water,  D.  A.  L, 

Crystallised  Merenrons  Iodide  and  Bromide.  By  A.  Stroman 
(Ber.,  20,  2818 — 2823). — If  asaturated  solution  of  mercurous  nitrate, 
as  free  as  possible  from  oxide  and  slightly  acidified  with  nitric  acid,  is 
heated  to  boiling  with  iodine,  the  latter  becomes  covered  with  a 
yellow  powder,  which  partially  dissolves,  and  the  solution,  after 
decantation  into  a  warm  dish,  deposits,  in  the  dark,  lustroua,  yellow, 
transparent,  tetragonal  scales  of  mercurous  iodide;  these  must  be 
dried  in  th^  dark  at  the  ordinary  temperature.  When  the  mercurous 
nitrate  solution  is  treated  with  an  alcoholic  solution  of  iodine  in  the 
cold,  small,  yellow  spangles  of  mercurous  iodide  are  obtained,  but 
the  product  formed  by  the  old  methods  of  preparation,  that  is,  by 
rubbing  together  molecular  proportions  of  mercury  and  iodine,  and 
by  adding  potassium  iodide  in  solution  to  a  solution  of  a  mercurous 
salti  have  a  green  colour,  and  are  impure,  although  the  pure  yellow 
compound  can  be  obtained  by  reversing  the  last  process  and  adding 
<^  excess  of  a  dilute  solution  of  mercurous  nitrate  to  potassium 
iodide  in  solution.  The  crystallised  compound  shows  the  same  colour- 
chsngeiMS  observed  by  Tvon  (this  Journal,  1873, 1105),  but  the  change 
does  not  begin  at  60^  as  stated  by  him,  since  the  salt  is  still  a  pare 
yellow  at  100^,  And  only  passes  from  this  colour  through  dark  yellow 
and  orange  to  gamet^red  at  higher  temperatures.  Sabliniatiou 
commences  at  110 — 120"",  not  at  190"*  as  stated  by  Yvon,  and  the 
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salt  fuses  at  290°  with  decompoeition.  Towards  acids  and  solvents, 
the  crystallised  compound  behaves  like  that  precipitated  by  potassium 
iodide ;  ammonia  and  caustic  alkalis  render  it  green,  and  on  heating 
convert  it  into  the  corresponding  alkaline  iodide  and  metallic 
mercury.  The  crystallised  iodide  is  less  sensitive  to  light  than  the 
precipitated  yellow  compound,  which  rapidly  becomes  black  even  in 
diffused  daylight. 

When  mercurous  nitrate  solution  is  treated  with  bromine  under 
similar  conditions,  small,  white,  nacreous,  tetragonal  scales  of  mer- 
curous bromide  are  obtained,  and  the  same  compound  separates  in 
yellow,  crystalline  spangles  when  an  alcoholic  or  aqueous  solution  of 
bromine  is  employed.  It  sublimes  at  340 — 350°  in  small  scales,  is 
less  sensitive  to  light  than  the  iodide,  dissolves  in  hot  sulphuric  acid 
with  the  evolution  of  sulphurous  anhydride,  becomes  black  and 
gradually  decomposes  when  heated  with  dilute  and  concentrated  hydro- 
chloric acid,  dissolves  slowly  in  hot  nitric  acid  (sp.  gr.  =  1'42),  and 
decomposes  with  the  formation  of  the  corresponding  bromides  when 
treated  with  ammonia  and  caustic  alkalis.  W.  P.  W. 

Atomic  Weight  of  Yttrimn  Metals  in  their  Natural  Com- 
pounds :  Qadolinite.  By  C.  Rammslsbbbg  (Ber.  Ahad,  Ber.^  1887, 
649 — 656).— According  to  Nordenskiold  (Abstr.,  1887, 109),  the  oxides 
of  the  yttrium  metals  occur  in  their  natural  compounds  in  proportions 
so  nearly  constant  that  he  suggests  the  term  gadolinium  oxide  for  this 
mixture  of  yttrium,  erbium,  and  ytterbium  oxides. 

The  author  shows  from  the  results  of  29  analyses  of  minerals  from 
different  sources  and  by  various  chemists,  that  this  mixed  oxide,  so  far 
from  being  constant,  would  give  atomic  weights  varying  from  9 7' 6 — 
132*6''  for  the  mixture  of  metals. 

Analyses  of  gadolinite  from  Hitterd  and  Ytterby  gave  the  following 
results : — 

HitterO.  Ytterby. 

Silica 24-36  25-63 

Yttrium  earths. 45-51  3813 

Cerium  oxide 7-01  1366 

Ferric  oxide 285  407 

Ferrous  oxide 11-60  T4i7 

BeryUium  oxide 8-58  1003 

Lime 036  0-57 

Loss  on  ignition 0*50  1*34 

100-67  100-51 

N.  H.  M. 
Water  of  Crystallisation  of  Alums.  By  J.  Juttke  {Chem. 
Centr^  18,  777). — Potash  alum,  in  a  vacuum  over  sulphuric  acid,  loses 
19  raols.  H2O,  chromium  alum  12 — 13,  and  iron  alum,  20 — 21  mols. 
H«0.  Potash  alum,  heated  at  lOO*'  in  a  cnrrent  of  dry  air,  loses 
16  mols.  HsO  readily,,  but  the  remainder  only  after  prolonged  heating, 
and  breaking  up  of  the  dry  erust,  which  retains  the  water.  At  a 
temperature  of  20 — Z^f  potash  alum  gives  off  no  Tvater,  at  42°  11  mols., 
at  65 — 91''  19  mols.,  and  at  100*  the  remaining  5  mols.  of  water  are 
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given  off.  Potassinm,  chromiuiD,  and  amnioninm  iron  alnm  Heated  at 
100®  are  completely  dehydrated,  without  becoming  insoluble  in  water, 
and  without  undergoing  any  decomposition.  V.  H.  V. 

Action  of  Hydrogen  Snlphide  on  Cobalt  Salts.  By  H. 
Baubignt  {Gompt  rend.,  106,  751—754,  and  806— 809).— The  action 
of  hydrogen  sulphide  on  solutions  of  cobalt  salts  varies,  as  in  the  case 
of  nickel  salts  (Abstr.,  1882, 1031),  with  the  concentration  of  the  solu- 
tdon,  the  nature  of  the  acid  in  the  salt,  the  ratio  between  the  weight  of 
acid  and  metal  present,  the  ratio  of  free  acid  to  the  water  present, 
the  degree  of  saturation  with  hydrogen  sulphide,  or  in  other  words 
the  tension  of  the  gas,  and  also  with  certain  other  conditions,  includ- 
ing the  temperature  and  the  duration  of  the  experiment. 

Solutions  of  the  normal  sulphates  of  cobalt  and  nickel  were  satu- 
rated with  hydrogen  sulphide,  and  hermetically  sealed  in  glass  flasks, 
the  liquid  occupying  about  five-sixths  of  the  volume  of  the  flask. 
After  standing  for  some  days,  precipitation  is  always  more  complete 
in  the  case  of  nickel  than  with  cobalt.  This,  however,  is  only  a 
special  result.  Under  comparable  conditions  the  formation  of  cobalt 
sulphide  from  a  solution  of  a  cobalt  salt  is  always  more  rapid  than  the 
formation  of  nickel  sulphide  from  the  corresponding  nickel  salt. 
This  is  observed,  for  example,  if  the  solutions  saturated  with  hydrogen 
sulphide  only  partially  fill  the  vessels.  It  follows  that  the  tension  of 
the  gas  exercises  a  considerable  infiuence  on  the  result. 

I^ecipitation  of  the  cobalt  sulphide  is  prevented  by  the  presence  of 
free  acetic  acid,  the  proportion  required  to  produce  this  result  being 
^eater  the  greater  the  concentration  of  the  solution.  More  acetic 
acid  is  necessary  to  prevent  the  precipitation  of  cobalt  than  to  prevent 
that  of  nickel.  With  sulphuric  acid  and  similar  acids,  however,  the 
difEerences  between  the  two  metals  tend  to  disappear.  In  both  cases, 
there  is  no  precipitation  even  after  several  days  at  the  ordinary  tem- 
perature if  the  proportion  of  free  sulphuric  acid  is  equal  to  half  that 
in  combination  with  the  metal,  provided  that  the  quantity  of  salt 
present  exceeds  0*15  gram  per  litre.  If  the  solutions  are  more  dilute, 
some  precipitation  takes  place,  the  quantity  of  sulphide  formed  being 
greater  in  the  case  of  cobalt  than  in  the  case  of  nickel.  The  presence 
of  the  precipitated  sulphide  accelerates  the  reaction  in  both  cases. 

Rise  of  temperature  accelerates  precipitation  from  sol  at  ions  of 
cobalt  sulphate,  but  precipitation  is  not  as  complete  as  with  nickel 
sulphate  under  the  same  conditions.  The  precipitation  of  nickel  in 
fact  takes  place  more  readily  than  the  precipitation  of  cobalt  as  the 
acidity  of  the  solution  increases.  The  more  concenti-ated  the  original 
solntion  of  the  neutral  salt,  and  consequently  the  greater  the  quantity 
of  acid  liberated  during  the  reaction,  the  greater  is  the  precipitation 
of  the  nickel  as  compared  with  that  of  cobalt.  It  follows  that  a 
smaller  quantity  of  free  acid  is  required  to  prevent  the  precipitation 
of  cobalt  than  to  prevent  that  of  nickel.  With  weak  acids,  the  dif- 
ferenoe  is  stiil  distinct.  In  a  solution  containing  only  a  small  propor- 
tion of  tree  acetic  acid,  the  precipitation  is  greater  in  the  case  of  cobalt, 
but  if  the  proportion  of  free  acid  is  increased  the  precipitation  of 
nickel  becomes  the  greater  of  the  two.  G.  H.  B. 
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Aotion  of  Vanadic  Anhydride  en  Potassium  Fluoride.    By 

A.  DiTTE  {Compt,  refid,,  106,  1067— 1070).— When  excess  of  vanadic 
anhydride  is  fused  with  potassium  fluoride  in  a  platinum  crucible, 
care  being  taken  to  prevent  access  of  air,  a  brick-red,  crystalline  mass 
is  formed  on  cooling,  and  when  this  is  treated  with  water,  a  residue  of 
vanadic  anhydride  is  left,  and  a  red  solution  is  obtained.  The  solu- 
tion first  deposits  a  small  quantity-  of  potassium  bivanadate,  formed  in 
consequence  of  access  of  air,  and  then  orange-red  plates  of  the  com- 
pound 3ytO«,2Kir  +  5H,0,  which  melts  easily  to  a  black  liquid.  The 
mother-liquor  on  further  concentration  deposits  red,  transparent 
prisms  of  the  composition  4Y«Os,2KF  -h  8HfO. 

Contact  with  air  is  more  completely  avoided  by  heating  the  crucible 
at  the  bottom  of  a  long  glass  tube.  Under  these  conditions  the 
aqueous  solution  first  deposits  the  compound  3Va06,2KF  4-  5H»0, 
then  ruby-red  prisms  of  the  composition  3VsOft,2KF  -f-  GHsO,  and  less 
soluble,  lemon-yellow  crystals  of  the  composition  3Vj05,4KF. 

All  these  compounds  are  soluble  in  concentrated  sulphuric  acid,  with 
evolution  of  hydrogen  fluoride  and  formation  of  a  red  solution  which 
becomes  pale-green  when  diluted  with  much  water. 

When  an  excess  of  potassium  fluoride  is  employed,  the  residue  is 
pale-yellow,  and  on  treatment  with  cold  water  first  yields  a  saturated 
solution  of  potassium  fluoride,  in  which  the  vanadium  compounds  are 
practically  insoluble.  A  further  quantity  of  water  forms  a  yellow 
solution,  which  deposits  small  plates  of  the  composition  2V905,2KF  + 
8HaO,  and  the  mother-liquor  when  concentrated  in  a  vacuum  yields 
the  compound  3V,Oft,2KF  -h  4H,0.  The  portion  of  the  residue  least 
solable  in  water  has  the  composition  Vt08,4KF  -\-  3H,0. 

With  a  large  excess  of  potassium  fluoride,  the  solution  yields  suc- 
cessively large,  tbin,  brilliant,  orange-yellow  lamellaB  of  the  compound 
3Va06,2KF  -h  5H3O,  white  crystals  with  a  greenish-yellow  tinge  of 
the  compound  V205,8KF  -|-  3H,0,  and  finally  yellow  crystals  of  the 
compound  V^C^KF  -h  2H,0. 

If  air  has  free  access  and  vanadic  anhydride  is  in  excess,  the 
residue  is  an  orange-red  mass  with  a  vitreous  fracture,  and  whon 
treated  with  hot  water  some  vanadic  anhydride  remains  undissolved. 
The  solution  first  deposits  potessinm  bivanadate,  and  afterwards  lemon- 
yellow  crystals  of  the  composition  VaOft,4KF.  Similar  resulte  are 
obtained  with  excess  of  potassium  fluoride.  Water  first  dissolves  the 
excess  of  fluoride,  and  the  solution  obtained  by  further  treatment 
deposits  yellowish-white  crystals  of  the  compound  VtO»,8KF  -h 
2H,0.  .         . 

The  action  of  potassium  fluoride  on  vanadic  anhydride  yields  the 
compounds  2V,0e,KF;  3V,0^2KF;  VA,KF  ;  3V,0.,4KF ;  V,0„4KF ; 
V20s,8KF,  which  may  be  regarded  as  analogous  to  potassium  chloro- 
chromat^e.  Their  solutions  give  no  coloration  and  no  precipitate  with 
ammonia.  If  these  compounds  are  regarded  as  derived  from  an  oxy- 
flnoride,  the  latter  must  be  VaO^Fs.  Possibly  the  compounds  do  not 
actually  exist  in  the  fused  mass,  but  the  aqueous  solution  contains 
several  different  compounds,  giving  rise  to  conditions  of  equilibrium 
in  which  the  crystallisable  salte  described  are  formed.  A  solution  of 
potassium  fluoride  dissolves  vanadic  anhydride,  and  the  liquid  deposits* 
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greenisli-white  crystals  of  the  oomponnd  VaO^feKF,  which  is  but 
ftlightlj  soluble  in  excess  of  the  alkaline  fluoride.  As  the  colourless 
solution  cools  it  becomes  yellow,  and  deposits  lemon-jellow  crystals 
of  the  compound  y,0»,4KF.  G.  H.  B. 


Mineralogical  Chemistry. 


Metamorphic  Graphite :  Strata  containing  Garnet  from  the 
Ural  Mountains.  By  A.  Karpinskt  (Chem.  Gentr,,  1887,  821—822; 
from  Bull.  Akad,  St  Petersh.,  31,  484— 495).— On  the  banks  of  the 
Bagarjak,  on  the  eastern  side  of  the  Ural  Mountains,  a  peculiar  in- 
stance occurs  of  strata  of  graphite  in  limestone,  thus  indicating  a 
remarkable  nonconformabilibj  of  the  strata  of  the  carboniferous 
period.  In  the  limestone  are  found  crinoides,  in  the  sandstone  are 
crystals  of  hornblende  and  quartz,  together  with  orthoclase  aiid 
plagioclase,  whilst  in  the  neighbouring  village  of  Fadina  are  the 
usual  fossils  of  the  carboniferons  period,  such  as  stigmaria  and 
lepidodendron.  The  presence  of  small  specimens  of  garnet  in  the 
graphite  containing  strata  of  limestone  is  peculiar.  An  analysis  of 
specimens  gave  the  following  results : — 


SiO,. 

AljO,. 

FeO. 

HnO. 

CaO. 

MgO. 

Sp.gr. 

3712 

21-31 

8-82 

25-83 

5-72 

0-94 

4-065 

from  which  the  formula  3Mn3Si30ia(Cu,Mg)3AIaSi30i8,Fe8Al,Si30u  is 
deduced.  The  crystals  were  formed  from  twelve  rhombic  faces, 
whose  apices  converge  in  the  centre  of  the  crystal,  and  whose  bases 
were  of  rhombic  form.  V.  H.  V. 

Mineral  Wax.  By  G.  Dollfus  and  S.  Miukibr  (Gompt.  rend., 
105, 823 — 824). — ^The  mineral  was  obtained  from  Sloboda  Rungorska, 
near  Kolomea,  in  Austrian  Galicia.  It  occurs  in  petroliferous  strata 
formed  of  compact  non-aqueous  and  non-fossiliferous  bluish -grey 
marls.  It  has  a  fibrous  structure  with  a  golden-yellow  lustre,  some 
samples  strongly  resembling  crocidolite,  whilst  others  resemble 
colophony.  It  melts  at  above  80°  ;  sp.  gr.  0*6.  Boiling  water  does 
not  dissolve  it,  and  does  not  remove  any  chlorides.  When  placed  in 
ether,  it  first  becomes  white  and  then  dissolves,  and  if  the  solution  is 
concentrated,  it  dieposits  long,  colourless,  monoclinic  needles,  which 
'  act  strongly  on  polarised  light.  It  imparts  a  yellow  colour  to  carbon 
bisulphide,  which  gradually  dissolves  a  considerable  quantity.  It  is 
leas  soluble  in  alcohol,  from  which  it  crystallises  in  nacreous,  white 
plates.  The  mineral  has  the  composition  CfiHfi,  distils  without  residue, 
and  bums  with  a  very  luminous  flame.  G.  H.  B. 

Artificial  Deposition  of  Caloite  Crystals  on  Spicnles  of  a 
Sponge.    By  W.  J.  Sollas  iProc.  JB.  BubUn  Soc,  5,  73).— After 
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having  been  left  to  stand  for  some  days  in  water  containing  an  excess 
of  calcinm  carbonate,  some  acerate  and  triradiate  spicules  of  a  cald- 
sponge  were  found  to  have  become  incrusted  with  crystals  of  calcite. 
The  optic  axes  of  the  calcite  forming  a  spicule,  and  the  crystals  de- 
posited on  it,  are  similarly  orientated.  The  crystals  are  deposited 
only  on  those  regions  which  show  the  greatest  liability  to  solution 
(compare  Sollas,  ibid.,  4,  385).  B.  H.  B. 

Howlite.  By  S.  L.  Penfield  and  E.  S.  Spebbt  (Amer.  J,  Sci..  34, 
220 — 222). — The  specimen  examined  was  obtained  from  the  gypsum 
quarries  at  Windsor,  Nova  Scotia.  It  consisted  of  an  egg-shaped 
nodule,  one  inch  and  a  half  in  diameter,  composed  of  microscopic 
flattened  prisms  usually  broken  at  the  ends,  but  occasionally  terminated: 
by  two  dome  faces.  Analysis  of  the  air-dry  powder  gave  the  follow* 
ing  results : — 

SiO,.        BsO,.         GaO.       Na,0.       £,0.        H,0.        SO,.  Total. 

1470      42-69      28-20      051      0-12      1197      2-01      10020 

The  mineral  is  thus  a  very  acid  silico-borate,  having  the  formula 
HftCasBeSiOH.  In  the  above  analysis  the  boric  anhydride  was  deter- 
mined by  the  method  suggested  by  F.  A.  Gooch  (Abstr.,  1887,  299), 
a  method  that  was  found  to  give  most  satisfactory  results. 

B.  H.  B. 
Celestine  and  Anglesite  by  Senarmont's  ProoeBs.     By  L. 

Bourgeois  (Gompt  rend,,  105,  1072 — 1074). — ^Amorphous  strontium 
and  lead  sulphates  heated  in  sealed  tubes  at  150^  with  hydrochloric 
acid  diluted  with  twice  its  volume  of  water  are  converted  into  crystals 
of  celestine  and  anglesite  respectively.  Strontium  sulphate  is  heated 
with  an  excess  of  acid.  Lead  sulphate  on  the  other  hand  is  employed 
in  large  excess,  and  the  lead  chloride  which  is  formed  is  removed*  by 
treatment  first  with  cold  and  then  with  boiling  water. 

C.  H.  B. 

Mursinskite.  By  N.  v.  Kokscharofp  (Chem.  Centr.,  1887,  817, 
from  Bull,  Acad.  8t  Petersh,,  31,  450— 464).— This  new  mineral 
forms  inclusions  in  topaz  and  is  extremely  scarce,  sufficient  material 
not  yet  having  been  obtained  for  an  analysis,  although  it  was  first 
noticed  32  years  ago.  It  crystallises  in  the  tetragonal  system  in 
forms  derived  from  a  tetragonal  pyramid ;  axial  ratios  a  :  h  :  b  = 
0*56641  :  1  :  1 ;  colour  wine  to  honey-yellow ;  hardness  5 — 6 ;  sp. 
gp.  =  4-149  (?).  A.  J.  G. 

Occnrresoe  of  Hannotome  in  Wicklow.  By  J.  Jolt  (Pruc. 
B,  Dublin  Soc,  5,  165 — 168). — The  mineral  described  occurs  im- 
planted on  a  quartz  matrix  in  the  Luganure  lode,  which  traverses  the 
granite  of  Glendalough  in  Co.  Wicklow.  The  results  of  measure- 
ments  of  the  crystals  are  in  accord  with  those  recorded  by  Dana, 
although  the  appearance  of  the  crystals  diffei*s  from  that  usually 
assigned  to  harmotome,  one  set  of  the  prism  faces  being  reduced  to 
minute  dimensions.  The  sp.  gr.  of  the  mineral  is  2*46,  and  its  hard- 
ness is  4*5.    Before  the  blowpipe,  it  fuses  without  intumescence.    It 
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does  not  platinise  with,  but  is  decomposed  by,  hydrochloric  acid. 
These  tests  confirm  its  identity  with  harmotome.  No  occurrence  of 
any  zeolite  in  Wicklow  has  hitherto  been  recorded.  B.  H.  B. 

Beryl  and  lolite  of  Olencullen.  By  J.  Jolt  (Proc,  B,  Dublin 
Soc,  6,  48 — 72). — The  minerals  described  occur  in  the  granite  of 
GlencuUen,  Co.  Dublin.  The  beryl  crystals  occur  in  veins  and 
bunches,  and  present  three  types :  normal  crystals,  radiating  crystals, 
and  altered  crystals.  The  normal  beryl  is  of  a  pale  apple-green 
colour,  semitransparent  to  translucent.  It  has  a  sp.  gr.  of  2' 722. 
Interpenetration  by  orthoclase  is  common  in  these  crystals.  The 
second  type  is  remarkable  in  habit.  The  crystals  radiate  in  a  striking 
manner,  the  groups  being  all  more  or  less  fan-like  in  section.  It  was 
found  by  experiment  that  a  temperature  of  35  7*^  is  sufficient  to 
decolorise  both  green  and  yellow  beryls  in  a  very  short  time,  whether 
in  contact  with  air  or  not.  With  long-continued  heating  the  tem- 
perature of  alteration  is  possibly  below  250°.  The  greater  proportion 
of  the  total  number  of  beryl  crystals  coming  from  Glencullen  belong 
to  the  third  type.  The  author's  observations  show  that  these  crystals 
were  primarily  composed  entirely  of  beryl,  subjected  to  reaction  with 
a  potash  felspar  in  a  state  of  hot  solution.  They  were  partially  re- 
placed, the  result  being  a  variable  mixture  of  felspar  and  beryl, 
pseudomorphous  after  beryl.  The  felspar  thus  mixed  with  the  beryl 
is  orthoclase  containing  iolite,  a  mineral  as  a  rule  foreign  to  Irish  rocks. 

The  minute  cryst^als  developed  through  the  felspar,  and  absent 
from  the  portions  of  the  sections  composed  of  beryl,  appear  in  two 
forms:  a  wide  polygonal  form  and  a  rectangular  elongated  form. 
The  crystals  are  transparent,  with  uncertain  dichroism.  They  have 
a  pale  blue  colour,  a  vitreous  lustre,  a  sp.  gr.  of  2*56,  and  a  hardness 
of  about  7.  The  fusibility  is  about  that  of  iolite.  On  fusion,  the 
mineral  loses  transparency.  These  characteristics  clearly  indicate 
that  the  small  crystals  are  iolite.  Analysis  of  an  impure  specimen 
gave  the  following  results : — 


SiO,. 

A1,0,. 

FeO. 

MgO. 

C8aO. 

MnO. 

HjO. 

Total. 

66*7 

207 

13-9 

4-2 

trace 

trace 

2-0 

97-5 

The  formula  deduced  from  this  imperfect  analysis  is — 

10SiOj,2(AUO„FeO),MgO,HaO.  B.  H.  B. 

Studies  in  the  Mica-gronp.  By  F  W.  Clarke  (Amer,  J.  8ci., 
34,  131 — 137). — 1.  Muscovite  from  Alexander  Co.,  North  Carolina. — 
This  mica  (Analysis  I)  occurs  at  Stony  Point  with  dolomite,  iron 
pyrites,  and  rutile.  All  these  minerals  are  dusted  over  with  a  dark- 
green  chloritic  coating  (Analysis  II),  which  appears  to  be  a  member 
of  the  obscure  hisingerite  group.  A  microscopical  examination  of  the 
mica  showed  that  the  angle  of  the  optic  axes,  measured  in  oil  in  a 
plane  perpendicular  to  the  plane  of  symmetry,  is  35°. 

SiO,.     TiO,.    AljO,.    FejOj.   MgO.  NajO.  Kfi.      F.    Ignition.    Total. 

I.  45-40    110    33-66     236    186    141    833  069    546    10027 

n.  31-16     —       806    35-86    5*43     —      —      —   2050    10101 
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2.  L^idomelcme  from  BdUvmore  and  Maine. — These  minerals  gave 
on  analysis  the  following  results : — 

HjO.  SiOj.  AljO,.  FejOj.  FeO.         MnO.        CaO. 

III.  4-48        3578        16-39        1455        11-02        108        — 

IV.  4-67        32-35        17-47        24-22        13-11        1*02      0-89 

MgO.  KjO.  Ni^O.  Total. 

III.  8-67  7-76  0-56  10029 

lY.    _  0-70  6-40  100-83 

III.  Baltimore;  formula  E'eR-'^WiSi^Oaa.  IV.  Litchfield,  Maine; 
formula  R'.R",R'",Si50M. 

These  two  micas  and  the  so-called  annite  of  Rockport  (Abstr., 
1887,  347),  which  has  the  formula  E'cR^R'^aSiftOao,  are  built  up  on 
the  same  fundamental  plan,  and  exhibit  a  new  and  highly  suggestive 
order  of  variation.  All  the  monoxide  bases  being  united,  the  follow- 
ing general  formulee  are  obtained : — 

Rochport R'uR"'a(Si04)5. 

Baltimore R'ia(A10)2R'"j(Si04V 

Litchfield R'io(A10)4R"'a(Si04),. 

3.  Iron-hiotite  from  Auhum,  Maine, — In  its  ratios,  this  mica  is  not 
simple.     Its  formula  may  be  approximately  written — 

R'ix(AlO)sAl,(SiO06, 

with  R'n  =  H«KtFei|.  It  seems  to  be  a  compound  intermediate 
between  the  Litchfidd  and  Baltimore  micas,  with  R'^'  nearly  all 
aluminium. 

4.  Iron-mica  from  near  Pikers  Feak. — This  specimen  was  a  bronzy- 
black  mica,  the  entire  core  of  which  was  made  up  of  a  soft  rotten 
material  evidently  derived  from  the  original  mica.  Analyses  of  the 
broad  black  margin  of  mica  (V)  and  of  the  centre  (VI)  gave  the  fol- 
lowing results : — 

HjO.        SiOa.         AlaOj.       FeaOj.        FeO.        MnO.       CaO.       MgO. 

V.  4-54      34-21       16-53      2015      1417      091       0*48      134 

VI.  7-82      34-63      17*95      3125        301      0-34      081       108 

NaaO.         KaO.  F.  Total. 

V,  1-43        6-50        0-08        100-34 
VL  0-89        1-96        0-54        10028         B.  H.  B. 

Orocidolite  froxa  Cnmberland,  Rhode  Island.     By   A.   H. 

Chester  and  F.  I.  Cairns  (Amer.  /.  Sd.,  34,  108 — 111). — At  Beacon 
Pole  Hill,  near  the  well-known  mineral  locality,  Diamond  Hill,  Cum- 
beriand,  Rhode  Island,  crocidolite  occurs  usually  disseminated  in  fine 
particles  through  felspar,  bat  ofben  in  larger,  radiated  nodules.  Its 
colour  is  usually  a  dark,  bluish-grey.  Analysis  gave  the  following 
results : — 
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SiO,. 

FeA. 

FeO. 

CaO. 

MgO. 

Na,0. 

H,0. 

ToW. 

I. 

5213 

15-93 

21-25 

— 

0-22 

6-26 

3-96 

99-74 

n. 

6103 

17-88 

2119 

— 

0-09 

6-41 

3-64 

100-24* 

ni. 

5211 

20-26 

16-61 

0-75 

1-88 

5-79 

3-63 

100-83 

I  and  II  crocidolite  from  Gumlierlaiid :  sp.  gr.  3*2 ;  III  is  a  new 
analysis  of  crocidolite  from  the  Orange  Biver,  South  Africa.  The 
empirical  formula  suggested  for  crocidolite  is  Fe3N"a2H4Fe2SijO^,  or 
3FeO,Na20,2H,0,Fe203,9Si02.  The  authors  regard  crocidolite  as  one 
of  the  well-autlienticated  mineral  species,  and  cannot  agree  with  the 
conclusions  of  Dolter  and  of  Kenngott  (Abstr.,  1886,  128),  that  cro- 
cidolite is  merely  a  fibrous  variety  of  arf vedsonite. 

The  mineral,  named  abriachanite  by  Heddle  {Min.  Mag.^  3,  61),  and 
the  crocidolite  from  the  Vosges  Mountains,  analysed  by  Delesse,  are 
shown  to  be  essentially  the  same  substance — a  magnesian  variety  of 
crocidolite.  B.  H.  B. 

Nature  and  Formation  of  Glanconite.  By  C.  W.  v.  Qumbel 
{Chem.  Gentr.,  1887,  813—814,  from  B&r.  Munch.  Akad.,  1886,  418— 
449). — The  author  has  exaoiined  specimens  of  glauconite  from  dif- 
ferent geological  formations,  and  established  their  identity;  speci- 
mens of  this  mineral  from  the  coast  of  New  Jersey  are  more 
particularly  examined,  analysis  of  which  gave  the  following  results : — 

SiO).      Al^Oa.      FejO,.     FeO.       OaO.      MgO.    E3O.     NajO.     H,0. 
46-9      406      2709      3*6        02       07      616     128     925 

There  were  present,  in  addition,  traces  of  organic  substances,  man- 
ganese, phosphoric  acid,  and  sulphuric  acid.  The  author  combats 
5ie  view  of  Bhrenberg  as  to  the  suspected  connection  between  the 
remnants  of  foraminit'ersB  and  glauconite:  it  seems  more  probable 
that  glauconite  has  been  intussnscepted  between  the  shells  of  the 
foraminiferas.  The  condition  of  formation  was  probably  a  shallow 
sea,  in  the  muddy  deposits  of  which  organisms  were  included,  and 
in  their  decomposition  gave  off  hydrocarbons,  carbonic  acid,  and 
hydrogen  sulphide.  At  the  surface  of  the  bubbles  of  gas  mineriJ 
substances — such  as  lime,  silicic  acid,  and,  in  some  cases,  glauconite 
separated,  which  subsequently  increased  by  intussusception.  In  the 
ferriferous  earths  of  Kressenberg,  the  nuclei  of  brown  oxide,  which 
is  probably  a  metamorphic  product  of  glauconite,  has  penetrated  into 
the  shells  of  conchyleB  and  echinodermata.  V.  H.  V. 

Black  Marble  of  Kilkenny.  By  W.  N.  Hartley  (Proe.  JB.  Dublin 
8oc.<t  5,  486 — 488). — At  the  quarries  from  which  this  well-known 
marble  is  procured,  the  author  noticed  that  the  weathered  surfaces  of 
the  rook  exhibit  a  yellow-ochreous  colour.  This  might  be  caused  by 
the  colour  of  the  freshly-hewn  marble  being  due  to  the  presence  of 
ferrous  sulphide  or  of  ferrous  carbonate  which,  in  presence  of  carbonic 
acid  and  air,  become  dissolved  and  oxidised.  Fractured  surfaces 
smelt  of  hjdrogen  sulphide,  due  to  the  existence  of  calcium  hydro- 

*  This  total  is  giyen  as  99*94  in  the  original. 
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sniphide  in  the  rock. 
results : — 


Analysis  of  the  marble  gave  the  following 


CO3. 

40-41 


CaO. 
55-36 


FeO. 
0-34 


CuO. 
0-05 


MgO. 
0-24 


SiOj. 
1-44 


H,0. 
0-60 


C. 
1-48 


S.        Tola]. 

0-01     99-93 

B.  H.  B. 


Analsrses  of  Caloareotui  Rocks  and  Pozznolana  from  Tevera. 

By  Vkrri  and  Tbottarklli  {Gazzetta,  17,  385 — 890). — In  this  paper, 
a  series  of  analyses  are  set  forth  of  caleareons  rocks  from  the  Tevere 
basin ;  typical  specimens  from  the  several  geological  periods  are 
selected.  References  are  also  gfivcn  to  former  memoirs  in  the  JBeaZe 
Accademia  dei  Lined  and  the  Bull,  80c.  OeoL 

Amongst  others  the  following  analyses  of  specimens  of  pozznolana 
are  of  particular  interest : — 


Moisture. 

Organic 
matter. 

SiO,. 

CaO. 

Hed  pozzuolana 

3-38 
2-3 
1-66 
7-6 

4-4 
8*33 

2-087 
4-7 

4403 
69-60 
64-37 
46-7 

2-8 

Grey  pozzuolana  from  Attighano  . 

Grey  pozzuolana  from  Orte 

Maroon  pozzuolana  from  Lerni  . . 

2.11 
6-63 
3-31 

Alfiz. 

Fe,0,. 

MgO. 

KjOor 
NajO. 

Red  oozzuolana 

30-31 
80-3 
6  04 
13-61 

9-61 

6-7 

24-66 

20-67 

1-82 
0-776 
0-16 
9-23 

3*46 

Grey  pozzuolana  from  Attighano  . 

Ghrey  pozzuolana  from  Orte 

Maroon  pozzuolana  from  Lerni. . . 

3-69 
1-63 
3-26 

V.  H.  V. 

Serpentine  of  the  Onondaga  Salt-gronp  at  Syracuse.  By  O. 
H.  Williams  (Avner.  J.  Set.,  34,  137 — 145). — The  eruptive  nature  of 
the  matrix  of  the  serpentine  (peridotite)  of  Syracuse,  New  York,  is 
proved  from  its  structure,  and  from  the  inclusion  of  fragments  of  the 
adjacent  limestone,  in  opposition  to  T.  S.  Hunt's  theory  of  the  aqueous 
origin  of  serpentine.  Pyrope  and  ilmenite  were  not  detected  in  the 
Syracuse  serpentine.  Chrome-iron  ore  and  perovskite,  however,  are 
present,  as  was  shown  by  an  analysis  of  0*0165  gram  of  the  filtrate 
obtained  by  digesting  the  finely-powdered  rock  for  a  long  time  in 
concentrated  hydrochloric  acid  under  pressure,  and  by  treating  the 
residue  with  strong  snlphuric  acid.     The  analysis  gave — 


TiO,. 
34-54 


CaO. 
1212 


FeO. 
54-54 


Total. 
101-20 


B.  H.  B. 
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Pex)erite  of  the  Pay  de  la  Piquette.  By  F.  (Jonkard  (Compt 
rend.,  105,  886— 888).— The  '*Wacke"of  the  Pttj  de  la  Piquette 
was  described  by  Lecoq  and  Boaillet  as  a  bluish  peperite  of  sp.  gr. 
2'2  to  2*3,  which  effervesces  with  an  acid,  and  melts  before  the  blow- 
pipe to  a  brownish-black  enamel.  It  contains  fragments  of  basalt, 
highly  cellular  black  scoria,  small  crystals  of  hornblende,  calcareous 
nodules  and  crystals  of  mesotype,  with  masses  of  carbonised  wood, 
the  latter  being  covered  with  fibrolamellar  crystals  of  mesotype.  The 
calcareous    nodules    enclose    mesotype    in  crystals  and  crystalline 


Apopbyllite  in  nacreous,  white,  partially  translucent  crystals  of  the 
form  t»(110),  p(OOl),  aXlOl),  also  occurs  in  the  calcareous  nodules, 
but  not  in  the  peperite  itself.  It  occurs  in  small  druses,  and  also  asso- 
ciated with  mesotype  in  radiating  bundles,  the  character  of  which 
shows  that  the  apophyllite  is  a  later  formation  than  the  mesotype. 
Analcime  is  also  present  in  the  peperite,  but  not  in  the  calcareous 
nodules.  There  are  also  small  crystals  of  felspar  round  which,  in 
many  cases,  the  analcime  has  accumulated,  and  crystals  of  green 
diaUage  accompanied  by  mica.  C.  H.  B. 

An  Iron  of  doubtftd  Origin.  By  B.  B.  Riaos  (Amer.  J.  Sai.,  34, 
60). — This  iron  was  found  on  a  farm  in  Jefferson  County,  Tennessee, 
in  a  region  full  of  small  iron  furnaces,  whence  have  come  a  number  of 
pseudo-meteorites.  The  iron  is  characterised  by  extreme  hardness ; 
Its  weight  is  640  grams,  and  its  sp.  gr.  7*61.  Analysis  gave  the  fol- 
lowing results : — 

Fe.  Ni.  Co.  Cu.  At.  Mn.        Mg.  P. 

88-27      076      0-19      0*03      trace      673      014      180 

Si.  Graphite.  C.  Total. 

015  0-86  1*46  100-39 

Treated  with  nitric  acid,  the  polished  surfaces  developed  fine  mark- 
ings not  unlike  Widmanst^tten  figures.  B:  H.  B. 

New  Meteoric  Iron.  By  R  B.  Riggs  (Am&r.  J,  Sci.,  34,  69).— 
This  meteorite  was  found  in  a  collection  of  minerals  made  by  the  late 
Colonel  J.  J.  Abert.  It  weighed  456  grams,  and  in  cross-section 
measured  50  by  37  mm.     Analysis  gave  the  following  results : — 


Fe. 

Wi. 

Co. 

P. 

S.       Graphite.      C.       Total.    Sp.gr. 

9-2-04 

700 

0-68 

0-08 

001       003      0-02    99-86    7-89 

In  composition, .  therefore,  it  is  similar  to  the  Nelson  County  me- 
teorite. B.  H.  B. 

Aerolite  from  Rensselaer  Co.,  New  York.  By  S.  C.  H.  Bailet 
(^Amer.  J,  Set.,  34,  60 — 62).— In  1863  a  stone  of  unusual  appearance 
was  found  on  the  bank  of  the  Tomhannock  Creek  in  Rensselaer  Co. 
In  1884  it  was  recognised  as  an  aerolite.  It  weighed  1*5  kilos.,  with 
an  average  diameter  of  10  cm.     In  its  general  aspect,  upon  a  cut 
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surface,  it  resembles  the  Seres,  Macedonia  stone.  For  many  years 
this  aerolite  seems  to  have  been  exposed  to  the  action  of  the  atmo- 
sphere and  of  the  soil  without  showing  any  deterioration.  An 
analysis  of  the  metsdlic  portion  of  the  stone  gave  13*02  per  cent,  of 
metallic  iron,  and  3*06  per  cent,  of  nickel.  The  composition  of  the 
stony  portion  has  not  yet  been  determined.  B.  H.  B. 

DepoBltion  of  Scorodite  from  ArBenical  Waters  in  the  Tel- 
lowstone  Park.  By  A.  Hague  (Amer,  J.  8ci,,  34,  171—175).— 
Scorodite,  although  a  comparatively  rare  mineral,  is  found  at  a  num- 
ber of  localities  in  the  Yellowstone  Park  as  an  incrustation  deposited 
from  the  water  of  hot  springs  and  geysers.  The  best  occurrence  is 
at  the  Joseph's  Coat  Springs  on  Broad  Creek,  east  of  the  G-rand 
Canon,  in  the  form  a  brilliant  green  deposit  upon  the  sinter.  Fre* 
quently  the  cavities  in  the  sinter  are  filled  with  scorodite,  and  occa- 
sionally it  forms  nodular  masses  half  an  inch  in  diameter.  Analysis 
(1)  of  the  mineral  shows  a  nearly  pure  scorodite. 

Othor  localities  are  Chrome  Springs,  and  one  or  two  places  in 
Norris  Basin.  At  the  Constant  Geyser  in  Norris  Basin,  a  specimen 
of  scorodite  was  analysed  (II) ;  it  contained  a  large  quantity  of  silica. 
Scorodite,  as  deposited  from  these  thermal  waters,  is  evidently  avei-y 
unstable  mineral.  It  slowly  undergoes  oxidation,  leaving  an  ochreous 
material  containing  varying  amounts  of  arsenic  acid. 


Analjsis  III. 

Analysis  lY. 

Grams  per 

kilogram  of 

water. 

Per  cent,  of 
total  ma- 
terial in 
solution. 

G-rams  per 
kilogram. 

Per  cent,  of 
total  ma- 
terial in 
solution. 

SiO« 

0-4685 
0  0923 
0  0165 
0  0817 
0-0018 
0-5740 
trace 

0  0185 
trace 
0-0048 
0  0146 
0-0018 
0-(»745 
0-8190 
0-0030 
0-0012 
0  0008 

28-88 
5-69 
0-95 
1-96 
0-11 

85-39 

114 

0-29 
0-90 
Oil 
4*60 
19-67 
0  19 
0  08 
0  05 

0-3828 
0-0162 
00894 
0  0148 
0  0021 
0-4391 
0  0084 
0  0002 
0-0419 
trace 
0  0009 
0  0015 
0-0006 
0  0267 
0-3666 
0  0056 
0-0000 

27*62 

so. 

109 

COj 

6-43 

B,0,    

1-07 

As-O, 

0  15 

ztP'  * 

CI 

•     81  -57 

Br 

0*25 

H«8    

O'Ul 

0(ba»ic) 

3  02 

■V  y^i/aoiv^ 

Fe 

Al 

006 

Ca 

Oil 

Mir 

0*04 

K?.::;;:::::::::;:::: 

1-92 

Nft 

26*36 

Li 

0*40 

Am 

HCl 

Totals  .....•• 

1  -6220 

100  00 

1-3908 

10000 
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SiO,. 

A1,0,. 

V^t. 

A.,0,. 

EaO. 

rrotao. 

I.  trace 

— 

34-94 

48-79 

16-27 

100-00 

U.  49-83 

4-74 

18-00 

17-37 

10-62 

100-56 

An  analysis  of  the  water  from  the  Constant  Geyser  is  given  (HI). 
Its  temperature  was  198*  P.;  reaction  slightly  acid;  sp.  gr.  1*0011. 
For  the  pni^ose  of  comparison,  an  analysis  (IV)  is  g^ven  of  the  water 
from  the  Old  Faithful  Geyser  in  the  Upper  Geyser  Basin.  Its  reac- 
tion is  alkaline,  and  sp.  gr.  1*00096. 

In  analysis  IV  traces  of  manganese,  caasium,*  and  rubidium  were 
observed.  B.  H.  B. 


Organic    Chemistry. 


AGtio;a  of  Chlorine  on  Amylene.  By  J.  Kondakoff  {Ghem,  Centr., 
1887,  979,  from  /.  Buss.  Chem.  Soc.,  1887,  337).— In  the  coarse  of 
investigations  on  the  action  of  chlorine  on  isomeric  amylenes,  the 
author  obtained  from  the  modification  insoluble  in  sulphuric  acid,  an 
unsaturated  chloro-derivative,  CJE9CI,  in  addition  to  the  dichloropen- 
tane  C5HioCl2.  From  the  former,  two  alcohols  are  obtainable,  one  a 
primary,  boiling  at  141**,  and  on  oxidation  yielding  a  caproic  acid,  the 
other  a  secondary  alcohol,  boiling  at  117^,  and  yielding  a  ketone  of 
boiling  point  101 — 103"*,  probably  methyl  propyl  ketone.  The  primary 
alcohol  is  a/S-ethyl  allyl  alcohol,  CBUMe-CH-CH-CHa-OH ;  the  second- 
ary  alcohol  differs  both  from  methyl  isopropenyl  carbinol  and  ethyl 
vinyl  carbinol,  and  probably  has  the  constitution  CELMel  CH*CHMe*OH. 

V.  H.  V. 

Action  of  Hypochlorons  Acid  on  the  Hydrocarbon  CgH,,. 
By  S.  A.  Pkibttek  {Gh&ni.  Oentr,^  1887,  978,  from  /.  Buss.  Chem,  Soc, 
1887, 338).— The  hydrocarbon  CHj :  GMe-CHs-CHj-CMe  I  CH„  obtained 
by  Sesukoff  from  sodium  and  chlorisobutylene  when  treated  with 
hypochlorons  acid,  yields  a  chlorhydrin,  C8Hi4(OH)2Clt,  from  which 
the  dioxide  CsHuOs  can  be  obtained.  The  latter  gives  with  water  a 
tetratomic  alcohol,  octylerythrol,  CeHu(0H)4.  V.  H.  V. 

Ammonio-zinc  Cyanides.  By  B.  Varet  {Oompt  rend,,  105, 
1070 — 1072). — Pure  zinc  cyanide  is  dissolved  to  saturation  in  aqueous 
ammonia  at  a  gentle  heat  and  a  current  of  ammonia  gas  is  passed 
into  the  liquid,  which  is  filtered  when  saturated  with  the  cyanide, 
again  treated  with  ammonia  gas,  and  allowed  to  cool.  A  crystalline 
precipitate  forms,  but  redissolves  when  gently  heated,  and  separates 
on  cooling  in  large,  transparent,  prismatic  crystals  of  the  composition 
ZnCyt,2NH3  +  H2O.  This  compoand  loses  ammonia  and  water 
when  exposed  to  the  air,  and  becomes  white  and  opaque.  It  is  very 
soluble  in  aqueons  or  alcoholic  ammonia,  and  if  freshly  prepared,  is 
also  soluble  in  water  with  slight  decomposition,  but  if  it  has  been 
prepared  for  some  time,  it  is  immediately  decomposed  by  water.  It 
18  slowly  decomposed  by  sodium  hydroxide  in  the  cold.  When  heated 
•  "  Calcium  "  in  the  original." 
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in  a  current  of  ammoma  gas,  it  loses  water,  but  no  compoDnd  ricber 
in  ammonia  is  formed. 

When  zinc  cyanide  is  dissolved  to  saturation  in  alcohol,  treated 
with  a  current  of  ammonia  fas,  and  the  liquid  allowed  to  evaporate 
spontaneously,  the  compound  ZnCy2,2NHt  is  obtained  in  transparent 
crystals,  which  lose  ammonia  rapidly  when  exposed  to  the  air  and 
become  opaque,  and  are  very  soluble  in  aqueous  or  alcoholic  am- 
monia. The  same  compound  is  obtained  by  passing  ammonia  gas 
over  gently  heated  zinc  cyanide.  Zinc  cyanide  forms  only  one  com- 
pound with  ammonia,  and  not  a  series  of  compounds  like  the  chloride 
and  bromide.  G.  H.  B. 

Methyl  Mercaptan  and  some  of  its  DerivatiYes.  By  J. 
Obermeyeb  (Ber,,  20,  2918— 2928).— Methyl  thioacetate  is  prepared 
by  the  action  of  lead  methyl  mercaptide  on  a  slight  excess  of  cooled 
acetic  chloride;  it  boils  at  95 — 96°  (not  62 — 68°,  Cahours,  Compt, 
rend,,  80,  1317,  and  81,  1163).  The  substance  described  by  Cahours 
(loc.  cit)  is  probably  a  mixture  of  the  ether  with  methyl  iodide,  acetic 
acid,  and  hydrobromic  acid. 

Methyl  thiopropianate,  CiHsSO,  prepared  from  propionic  chloride,  is 
a  colourless  liquid  of  repulsive  odour,  boiling  at  119 — 120*. 

Methyl  thiohutyrate,  C»HioSO,  is  a  light  oil  having  an  odour  resem- 
bling that  of  butyric  acid ;  it  boils  at  140 — 144°. 

Methyl  a-thiohenzoate,  CeHgSO,  boils  at  231—232°. 

Methylisopropyl  sulphide^  SMePr,  is  prepared  by  dissolving  sodium 
in  isopropyl  mercaptan  diluted  with  absolute  ether,  and  the  mixture, 
contained  in  a  reflux  apparatus,  is  treated  with  methyl  iodide  in 
small  portions;  it  is  then  heated  for  15  minutes  in  a  water- bath  and 
filtered.  The  heavy  oil  which  separates  from  the  solution  when  kept 
over  night,  is  removed,  and  the  ethereal  solution  evaporated  and  frao- 
tionally  distilled.     It  boils  at  93—95°. 

Methyl  amyl  sulphide,  SMe-CflHn,  is  prepared  by  the  action  of  methyl 
iodide  on  amyl  mercaptide ;  it  boils  at  136 — 138°.  Isoamyl  disulphide 
is  also  formed. 

Methyl  allyl  sulphide,  SMe-CsH^,  is  formed  when  25  grams  of  lead 
methyl  mercaptide  is  heated  with  allyl  bromide  and  ether  at  100°. 
It  is  a  clear  liquid  of  a  very  penetrating  odour,  boiling  at  91 — 93^. 

When  allyl  tribromide  is  heated  with  an  excess  of  lead  methyl 
mercaptide  and  ether  at  100°,  a  compound,  probably  of  the  formula 
SMe-CsHiBr,  is  obtained.  It  could  not  be  purified,  as  it  decomposes  at 
120—130°. 

Methyl  benzyl  sulphide,  SMo'CtH?,  is  obtained  by  heating  lead 
methyl  mercaptide,  and  benzyl  chloride  at  100°.  It  is  a  clear  liquid 
of  an  odour  resembling  horse-radish,  and  boils  at  195 — 198°. 

Methyl  phenyl  sulphide,  SMe*Ph,  prepared  from  lead  thiophenol 
and  methyl  iodide,  forms  a  clear  liquid  lx)iling  at  1 87 — 188°. 

Dimethyl  thioresorcinol,  C6H4(SMe)s,  is  an  oily  liquid  of  a  disagree- 
able odour  boiling  at  278°. 

Methyl  diphenyl  sulphide,  SMe*Gi2H9,  is  obtained  from  lead  thio- 
diphenyl ;  it  crystallises  from  alcohol  in  flakes  of  very  slender  needles, 
melting  at  107—108°. 
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Dimethyl  dtphenyl  disulphtdej  GuHuSs,  is  prepared  by  heating  the 
lead  mercaptide  of  diphenylthiohydrate  with  methyl  iodide.  It 
crystallises  from  alcohol  in  lustrons  bright-yellow  plates  melting  at 
185-186°.  N.  H.  M. 

Brandy  firom  a  Wine  from  Charente  Inf(6rietire.  ByE.  C.  Morin 
(Oompt.  rend,f  106,  1019 — 1022). — The  composition  of  the  brandy  in 
100  Htres  is  as  follows: — Aldehyde,  traces;  ethyl  alcohol,  50837 
grams;  normal  propyl  alcohol,  27'17;  isobntyl  alcohol,  6*52;  amyl 
alcohol,  190*21  ;  forfaraldehyde  and  bases,  2*19 ;  fragrant  oil,  7'6l ; 
acetic  and  butyric  adds,  traces ;  isobutylenic  glycol,  2' 19 ;  glycerol, 
4*38.  There  is  no  normal  bntyl  alcohol,  and  amyl  alcohol  constitutes 
five-sixths  of  the  higher  alcohols.  The  fragrant  oil  is  one  of  the  con- 
stitnents  to  which  the  wine  owes  its  bouqnet.  (Compare  Abstr.,  1887, 
714  and  746.)  0.  H.  B. 

Frodnction  of  Normal  Amyl  Alcohol  by  the  Fermentation 
of  Glycerol  by  Bacillas  Bntylicns.  By  E.  C.  Morin  (Oompt.  rend,^ 
105,  816 — 818). — When  glycerol  undergoes  fermentation  by  Bacillus 
huiylicus  under  the  conditions  determined  by  Fitz,  4  per  cent,  of  the 
alcohols  formed  is  normal  amyl  alcohol,  boiling  at  137 — 138°  ;  refrac- 
tive index  at  13*5*  for  D  =  1-414. 

It  is  worthy  of  note  that  all  the  alcohols  produced  by  B.  butyh'cus 
are  normal.  G.  H.  B. 

Action  of  Zinc  Methyl  on  Valeraldehyde.  By  J.  Kuystnoff 
(Chem.  Centr,y  1887,  987—988,  from  /.  Buss.  Chem,  Soc,  1887,  204). 
Methyl  isohutyl  carhinol  is  produced  when  zinc  methyl  is  added  to 
well-cooled  valeraldehyde,  and  the  product  of  the  action  decomposed 
with  ice- water.  It  is  a  light,  mobile  liquid,  boiling  at  130°,  sp.  gr. 
0-8271  at  0°  ;  its  acetaie  boils  at  147%  sp.  gr.  =  0'8805  at  0°  ;  its  hetom 
boils  at  116— 116*5'',  and  on  oxidation  yields  isopropylacetic,  isobutyric, 
acetic,  and  formic  acids,  and  is  therefore  identical  with  methyl 
iaobutyl  ketone.  V.  H.  V. 

Action  of  Zinc  Isoamyl  and  Zinc  Iaobutyl  on  Aldehyde.    By 

B.  SoKOLOFF  {Ohem.  Genir.,  1887,  988,  from  /.  Buss.  Chem.  8oc.,  1887, 
197 — 204). — ^Wben  zinc  isoamyl  is  added  to  aldehyde,  kept  cool,  and 
the  resultant  product  decomposed  with  ice- water  and  distilled,  met  hyl 
isoamyl  carbinol  is  obtained  besides  isopropylethylene,  and  ethyl  and 
isoamyl  alcohols.  The  first  yields  an  acetate  boiling  at  166-— 168°,  sind 
a  ketone  boiling  at  143 — 146'*,  which  yields  on  oxidation  isopropyl- 
acetic acid.  Zinc  isobutyl  when  treated  in  like  manner  yields  iso- 
bntyl and  ethyl  alcohols.  Y.  H.  Y. 

Methyl  Isopropenyl  Carbinol.  By  J.  Kondakofp  (Ohem.  Centr., 
1887,  981,  from  /.  Buss.  Ghem.  Soc.,  1887,  336).— When  treated 
with  a  6  per  cent,  hydrochloric  acid  solution,  methyl  isopropenyl 
carbinol  is  converted  into  the  isomeric  trimethylethylene  glycol.  The 
readiness  with  which  this  change  is  effected  is  dependent  on  the 
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atomic  arTAngement ;    this  has  also  been  observed  in  tlie  case  of 
Tmsatnrated  acids.  V.  H.  V. 

Iodide  of  Starch.  By  H.  B.  Stocks  (Chem.  News,  56,  212— 
213). — The  author  takes  exception  to  the  four  points  set  forth  by 
F.  Hylius  (Abstr.,  1887,  668),  and  makes  the  following  remarks  on  each 
point.  (1.)  He  states  that  iodide  of  starch  is  producd  by  the  action 
of  solutions  of  pure  iodine,  or  of  the  vapour  of  iodine,  on  moist 
starch.  (2.)  That  a  limited  amount  of  chlorine  produces  the  blue 
colour  in  mixtures  of  hydriodic  acid,  or  of  an  iodide,  with  starch ;  but 
that  excess  of  chlorine  destroys  the  colour,  probably  by  the  formation 
of  a  colourless  chlorine  compound  of  starch  and  iodine  chloride. 
(3.)  Silver  nitrate  does  decolorise  the  iodide  by  removing  the  iodine 
as  silver  iodide,  the  colour  being  reproduced  on  the  addition  of  either 
iodine  or  hydriodic  acid  ;  the  action  in  the  latter  case  may,  however, 
be  assumed  to  be  due  to  iodine  set  free  by  the  nitric  acid  liberated 
from  the  silver  nitrate.  (4.)  Aqueous  solutions  of  iodine  do  produce 
the  blue  colour  with  starch. 

Water  is  necesssry  for  the  production  of  iodide  of  starch ;  there- 
fore solutions  of  iodine  in  absolute  alcohol  do  not  colour  dry  starch 
blue.  The  blue  iodide  is  destroyed  by  heat,  the  iodine  being,  in  open 
vessels,  partially  volatilised,  partially  converted  into  hydriodic  acid  ; 
in  closed  vessels,  on  the  other  hand,  it  is  entirely  converted  into 
hydriodic  acid.  This  decomposition  is  quick  or  slow  according  as 
the  quantity  of  iodine  is  smaller  or  greater.  By  adding  iodine  to  a 
solution  decolorised  in  this  manner,  the  blue  colour  is  again  formed, 
and  this  decolorisation  and  recolorisation  may  be  frequently  repeated 
with  the  same  starch.  Exposure  to  sunlight  also  decolorises  iodide  of 
starch.  Iodide  of  starch  is  not  affected  by  alcohol,  ether,  benzene,  or 
carbon  bisulphide ;  in  fact,  iodine  may  be  removed  from  its  solutions 
in  the  last  two  solvents  by  means  of  starch -paste. 

Iodide  of  starch  dissolves  to  a  certain  extent  in  water,  and  is  pre- 
eipitated  from  the  solution  by  absolute  alcohol,  by  dilute  hydro- 
chloric, sulphuric,  and  nitric  acids,  by  strong  hydrochloric  acid,  and 
by  salts  which  do  not  react  with  it,  such  as  sodium  chloride.  Strong 
nitric  and  strong  sulphuric  acid  decompose  it.  Starch  solutions  are 
not  precipitated  by  dilute  acids  like  the  solution  of  the  iodide. 

D.  A.  h. 

Constituents  of  Rioe-starch.  By  L.  Sostboni  (Okem,  OerUr., 
1887,  896, /row  8tud.  di  Ghim.  Agr.  di  Pisa,  6,  48—68).— The  resnlte 
quoted  of  the  amount  of  dextrose  obtained  by  the  saccharification  of 
starch  accord  with  those  of  Salamon.  In  the  course  of  the  prepara- 
tion of  starch  cellulose  by  Schulze's  method,  a  fat  melting  at  47 — 
48*"  was  extracted ;  the  crude  fatty  acids  obtained  therefrom  melt  at 
50 — 51^ ;  the  proportion  of  fat  found  was  15  to  20  per  cent,  of  the 
cellulose.  The  portion  of  residue,  insoluble  in  ether,  obtained  in  the 
saccharification  of  starch,  differs  from  cellulose  by  its  solubility  in  a 
2  per  cent,  solution  of  potash,  and  its  partial  decomposition  when 
warmed.  From  its  solution,  acetic  acid  precipitates  an  amorphuoa 
substance,  turning  brown  in  the  air,  soluble  in  Schweizer's  reagent 
when  moist,  but  not  when  dry ;.  it  is  decomposed  when  boiled  with 
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bydrochloric  acid.  The  author  regards  starch  cellulose  as  a  mixture 
of  cellalose  with  the  deriyatives  of  the  latter  sabBtance  or  a  modi- 
fication of  granalose.  V.  H.  V. 

Liohenin.  By  M.  Honig  and  S.  Schubert  (Mcmatsh,,  8,  452 — 
465). — As  there  was  considerable  doubt  whether  the  carbohydrate 
from  Iceland  moss  (Cetraria  islandiea)  was  a  single  substance  or  a 
mixture  of  two  or  more,  the  authors  have  reinvestigated  it.  The  dried 
and  sorted  moss  was  treated  repeatedly  with  a  1  to  2  per  cent,  solution 
of  KfCOs.  A  pale-green  mass  quite  free  from  the  original  bitter 
taste  wflls  thus  obtained.  This  was  then  boiled  for  some  time  with 
water  and  filtered  through  linen.  The  filtrate  on  cooling  deposited 
a  gelatinous  precipitate,  which  separated  better  when  the  solution  was 
frozen.  The  liquid  still  contained  some  of  this  gelatinous  substance, 
together  with  an  easily  soluble  starch.  The  gelatinous  precipitate,  for 
which  the  authors  propose  to  utilise  the  name  lichenin,  previously 
used  for  the  whole  extract,  is  very  sparingly  soluble  in  cold  water, 
bat  dissolves  in  boilin!^  water  to  an  opalescent  solution,  which  is  at 
once  cleared  by  the  addition  of  a  little  potash.  The  greater  part  is  pre- 
cipitated from  its  solutions  on  cooling,  or  ou  the  addition  of  alcohol.  It 
is  not  coloured  by  iodine.  When  heated  with  dilute  sulphuric  acid,  it 
very  readily  yields  a  crystalline  dextrose,  which  gives  a  rotation  [a]y  = 
-h55'52**,  and  closely  resembles,  if  it  is  not  identical  with,  ordinary 
dextrose.  The  intermediate  dextrin-compounds  are  tasteless  and  non- 
rotatory.  The  above-mentioned  soluble  carbohydrate,  for  which  the 
anthors  propose  the  name  lichen-starchy  could  not  be  obtained  free 
from  lichenin.  It  is  strongly  rotating,  the  rotation  increasing  the 
freer  the  starch  is  from  lichenin.  It  is  easily  soluble  in  water,  but  is 
thrown  down  as  a  fiocculent  precipitate  by  alcohol.  The  highest 
rotation  obtained  was  [»}/  =  -f- 102*82**.  It  is  coloured  blue  by 
iodine.  Diastase  converts  it  readily  into  a  dextrin  showing  rotation 
[a^  =  162'44'*.  Lichenin  is  not  a£Pected  by  diastase.  Lichen-starch, 
therefore,  appears  to  be  a  soluble,  unorganised  modification  of  ordinary 
•tarch.  L.  T,  T. 

Reactions  of  ChloraL  By  O.  Rebuftat  (Oazxetta,  17,  406 — 409). 
— Chloral  and  sodium  acetate,  in  presence  of  acetic  anhydride,  do  not 
react  in  accordance  with  Perkin's  reaction ;  the  chaise  is  for  the 
most  part  more  profound,  leading  to  the  destruction  of  the  molecule  of 
chloral.  Sodium  acetate  at  a  low  temperature  combines  directly 
in  eqnimolecular  proportions  with  sodium  acetate  to  form  a  compound, 
C)C]sHO,€3H90tNa,  which  is  white  and  minutely  crystalline;  it  is 
decomposed  by  water  and  by  alcohol  to  form  chloral  alcoholate. 
Experiments  were  also  made  with  the  anhydrides  of  other  fatty  acids, 
but  without  soooess.  V.  H.  V. 

TrithioacetaldehydeB.  By  W.  Marckwald  (Ber.,  20,  2817— 
2818;  compare  Abstr.,  1886,  864).— 7-Trithioaoetaldehyde,  when 
mixed  with  four  times  its  weight  of  ethyl  iodide  and  allowed  to  remain 
in  a  closed  vessel  for  some  weeks,  suddenly  undergoes  conversion  into 
a  crystalline  mass  of  the  ^derivative.     This  clmnge  is  not  due  to 
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the  presence  of  free  iodine  in  the  ethyl  iodide,  since  the  chanj^  does 
not  take  place  when  an  ethereal  eolation  of  the  7-aldehjde  containing 
a  small  quantity  of  iodine  is  similarly  treated.  W.  P.  W. 

Metallic  DerivativeB  of  Aoetylacetone.  By  A.  Oombis  (Oompi. 
rend.,,  105,  868 — 871). — The  author  has  previously  shown  that  aoetyl- 
acetone has  the  constitution  CHtAcCOMe,  and  that  the  hydrogen 
of  the  CH2*group  is  readily  displaced  hy  chlorine  or  by  sodium. 

Aoetylacetone  and  its  homologues  act  on  metallic  salts  like  trae 
acids,  and  yield  a  new  series  of  crystalline  compounds  of  the  general 
formula  M(GAH70a)ii,  in  which  M  is  a  metal  with  a  valency  n.  The 
sodium  and  potassium  derivatives  form  white,  hexagonal  prisms 
belonging  to  the  rhombic  system,  and  are  most  readily  obtained  by 
adding  the  required  quantity  of  sodium  or  potassium  ethoxide  to  an 
alcoholic  solution  of  aoetylacetone.  They  are  somewhat  soluble  in 
absolute  alcohol,  but  are  insoluble  in  ether. 

The  magnesinm  salt  is  obtained  by  mixing  aoetylacetone  with  an 
excess  of  magnesium  carbonate.  There  is  rapid  effervescence,  and 
the  filtered  liquid  when  evaporated  in  a  vacuum,  deposits  transparent, 
colourless,  hexagonal  prisms  belonging  to  the  rhombic  system,  which 
are  anhydrous  when  dried  at  125°.  The  aluminium  compound  is 
formed  in  the  preparation  of  aoetylacetone,  and  is  also  obtained  by 
the  action  of  the  latter  compound  on  a  slightly  acid  solution  of 
aluminium  chloride.  It  is  insoluble  in  water,  somewhat  soluble  in 
alcohol,  but  less  soluble  in  ether.  When  the  solution  is  concentrated, 
it  deposits  nacreous  crystals  of  the  same  form  as  the  preceding  com- 
pound, but  they  are  readily  decomposed  by  heat. 

The  copper  salt  is  obtained  in  pale  blue  needles  of  the  same  form, 
when  a  somewhat  concentrated  solution  of  cupric  acetate  is  mixed 
with  a  warm  saturated  aqueous  solution  of  aoetylacetone.  The 
compound  is  insoluble  in  water,  and  in  moderately  dilute  solutions 
the  precipitation  of  the  copper  is  complete.  Larger  crystals  are 
formed  when  a  dilute  solution  of  cupric  chloride  is  added  to  a  boiling 
solution  of  aoetylacetone.  The  crystals  are  anhydrous  when  dried  at 
125^ 

Ferric  chloride  and  aoetylacetone  yield  a  dark-red  solution,  the 
formation  of  which  may  be  used  as  a  test  for  the  ketone,  and  when 
this  is  extracted  with  ether  the  red  compound  is  dissolved.  When 
the  ether  evaporates,  the  iron  salt  is  deposited  in  bright-red  crystals, 
similar  in  form  to  those  of  the  ammonium  salt 

The  lead  salt  is  formed  by  the  action  of  lead  carbonate  on  the 
ketone,  is  soluble  in  water,  and  resembles  the  magnesium  compound 
io  its  crystalline  form. 

Aoetylacetone  behaves  in  fact  like  a  monobasic  acid.  The  sodium 
and  potassium  salts  are,  however,  decomposed  by  hot  water,  with 
formation  of  acetone  and  an  alkaline  acetate,  and  the  aluminum  and 
iron  compounds  are  not  decomposed  by  ammonia  in  alcoholic  solution. 
The  sodium  salt  and  methyl  iodide  yield  a  new  derivative,  meihfU 
acetylacetone^  boiling  at  165°,  which  has  acid  properties  similar  to 
those  of  the  original  compound.  It  seems,  in  fact,  that  the  group 
•CO*CHs*CO*  has  the  properties  which  characterise  the  group  GOOfi, 
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except  that  the  two  hydrogen-atoms  cannot  act  snccessivelj.  Salts 
of  the  type  C^HeOtM,  in  which  M  is  a  bivalent  metal,  have  not  yet 
been  obtained,  but  the  homolognes  of  acetylacetone  form  salts  of  the 
type  (CiBL^Ot),M,  in  which  B  is  an  alkyl  radicle,  and  M  is  a  metal 
of  valency  n.  C.  H.  B. 

Preparation  of  a-Bromo-acids.  By  J.  Volhard  (Annalen,  241, 
141 — 163). — ^Very  good  yields  of  «-brominated  acids  may  be  obtained 
by  a  slight  modification  of  Heirs  process  (Abstr.,  18B1,  711).     The  ^ 

action  of  the  bromine  and  phosphorns  on  the  acid,  or  preferably  the        Z»^ 
crude  anhydride,  is  carried  on  in  a  flask  provided  with  a  reflux  con-        ^-"« 
denser,  instead  of  in  sealed  tubes.     The  bromine  and  the  other  inure-         ^ 
dients  must  be  free  from  moisture.    The  bromide  is  slowly  dropped  into         '  < 
boiling  water,  in  order  to  convert  it  into  the  monobrominated  acid.         i    . 
Tbe  following  compounds  were  prepared :  a^monobromosuccinic  acid        ^V 
forms  four-sided  prisms,  and  melts  at  169®.     The  ethyl  salt  boils  nt         *' 
150 — 160°  under  60  mm.  pressure,  and  the  methyl  salt  at  132 — 13G**         JTl^ 
under  30  mm.  pressure.     o-Monobromosuccinic  acid  is  decomposed  by         ». 
boiling  with  water,    yielding  fumaric  acid.     a-Bromopropimiic  acid  ' 

forms  prismatic  crystals  melting  at  24*6°,  and  ai-hromisovaleric  acid  ^ 

melts  at  40'',  and  distils  at  230"*  with  slight  decomposition.  ^     . 

W.  0.  W.  J 

Ethereal  Salts  of  Aldehydo-acids.  By  W.  Wislicenus  (J9fr., 
20,  2930— 2934).— When  a  mixture  of  ethyl  acetate  and  ethyl 
formate  is  added  by  drops  to  twice  the  amount  of  ether  in  which 
sodium  is  placed,  and  the  product  decomposed  by  dilute  sulphuric 
acid,  an  oil  is  obtained  which  gives  an  intense  blue- violet  colour  with 
ferric  chloride,  and  reacts  with  phenylhydrazine.  The  compound  is 
probably  ethyl  formylacetate,  COHCHj-COOEt.  It  could  not  be 
purified;  when  kept  in  a  desiccator,  crystals  of  ethyl  trimesate 
melting  at  133'*,  separate.  The  yield  of  the  latter  is  better  than  that 
obtained  by  Piutti's  method  (Abstr.,  1887,  491). 

Ethyl  phenylformylaGetate^  COH'CHPh-COOEt,  is  prepared  by  sus- 
pending dry  sodium  ethoxide  in  absolute  ether  (3  parts),  adding  a 
mixture  of  ethyl  phenylacetate  and  ethyl  formate,  and  keeping  the 
whole  for  several  days  in  a  closed  vessel.  The  product  is  shaken  with 
water,  being  kept  cold  with  ice,  and  the  aqueous  solution  is  treated 
with  sulphuric  acid  and  extracted  with  ether.  The  ethereal  extract  is 
washed  with  soda,  filtered,  and  freed  from  ether  in  a  vacuum.  The 
residue,  consisting  of  a  crystalline  substance  and  an  oil,  is  filtered, 
and  the  oil  distilled  in  a  vacuum.  It  boils  at  144 — 146''  under 
16  mm.  pressure.  When  boiled  with  dilute  aqueous  soda,  it  is  decom- 
posed into  phenylacetic  and  formic  acids  ;  the  free  acid  could  not  be 
obtained.  The  alcoholic  solution  of  the  ethereal  salt  gives  a  very 
intense  blue-violet  coloration  with  ferric  chloride.  It  reacts  readily 
with  phenylhydrazine,  with  formation  of  the  compound 

pp.^NPh-N>.  p„. 
^^<CHPh>^^5 

ibis  crystallises  in  plates  melting  at  196 — 196%  and  is  soluble  in 
alkali,  sparingly  soluble  in  ether. 
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The  oryBi»llme  compound  obtained  in  the  preparation  of  etbjl 
phenyl! ormylacetate  is  readilj  purified  by  crystallisation  from  ether ;  it 
has  the  same  composition  as  ethyl  phenylforraylacetate ;  it  gives  no 
colour  reaction  with  ferric  chloride.  The  liquid  isomeride  changes 
slowly  at  the  ordinary  temperature  into  the  crystalline  compound,  but 
the  change  is  immediate  at  the  melting  point  of  the  crystals,  69 — 71^. 
The  crystalline  compound  is  also  decomposed  by  alkali  into  formic 
and  phenylacetic  acids. 

Ethyl  methylformylacetate,  COH-CHMe-COOEt,  is  a  colourless  oil, 
of  agreeable  odour,  and  boils  at  160 — 162**;  it  gives  an  intense  red- 
violet  coloration  with  ferric  chloride,  and  yields  a  pyrazoline^deriva- 
tive  with  phenylhydrazine. 

The  above  ethereal  salts  are  derivatives  of  the  half-aldehyde  of 
malonic  acid  which  v.  Peohmann  assumed  (Bar.,  17,  936)  to  exist  as 
an  intermediate  product  in  the  synthesis  of  cumalinic  acid. 

N.  H.  M. 

Conversion  of  Benzene-derivaUves  into  Fatty  Compounds 
by  the  Action  of  Chlorine  in  Alkaline  Solution.  By  A. 
Hantzsch  (J5er.,  20,  2780— 2795).— When  phenol  (at  most  60  grams) 
is  dissolved  in  a  moderate  excess  of  aqueous  soda  (sp.  gr.  =  1'12),  and 
the  solution,  after  dilution  with  2  to  3  times  its  volume  of  water,  ii 
treated  at  0®  with  chlorine,  the  colonr  changes  through  green  to  brown, 
and  a  liquid  or  semi-solid  brown  mass  separates ;  this  dissolves  on 
the  addition  of  more  alkali,  but  subsequently  the  solution  slowly 
deposits  a  grey  or  black  powder  insoluble  in  alkali,  and  finally  bv 
alternating  the  addition  of  chlorine  and  alkali  a  point  is  reached, 
indicated  by  the  dull-yellow  colour  of  the  solution,  beyond  which 
chlorination  must  not  be  carried.  After  precipitation  of  trichloro- 
phenol  by  hydrocliioric  acid,  a  compound,  trxchlorodihydroxyamenyU 
carhoxylic  add,  CeHACl304,  is  extracted  by  ether  from  this  solution, 
and  is  obtained  by  cautious  evaporation  of  the  ether  as  an  oil,  which 
is  best  purified  by  heating  it  with  aqueous  ammonia,  recrystal Using 
the  ammonium  salt,  decomposing  this  with  sulphuric  acid,  extracting 
with  ether,  and  repeatedly  recrystallising  from  water.  The  acid 
crystallises  in  slender,  white  needles,  which  are  anhydrous,  and  melt 
at  176 — 177*  with  complete  decomposition ;  once,  however,  larg«, 
efflorescent,  seemingly  monoclinic  crystals  containing  4  mols.  H«0 
were  obtained.  It  has  a  sour  and  yet  distinctly  sweet  taste,  it 
unaltered  by  exposure  to  the  air,  dissolves  readily  in  water,  alcohol, 
and  ether,  and  when  boiled  in  aqueous  solution  decomposes  with 
evolution  of  hydrogen  chloride.  Under  the  conditions  given,  the 
yield  of  the  acid  was  50  per  cent.  The  acid  is  monobasic,  and  the 
ammonium  salt,  C«H4Cls04'NH«  -h  2HsO,  is  the  most  characteristic 
componnd ;  this  crystallises  in  lustrous,  rhombic  prisms,  has  a  nentnJ 
reaction  and  very  sweet  taste,  is  sparingly  soluble  in  water  with 
partial  decomposition,  and  is  not  i-endered  anhydrous  by  exposnre  over 
sulphnric  acid  or  by  heating;  it  decomposes  at  123''.  The  remaining 
salts  are  readily  soluble  with  the  exception  of  the  mercurous  salt, 
which  crystallises  in  stellate  groups  of  needles,  and  is  converted  into 
a  dense,  white,  microcrystalline  powder  by  heating  with  water. 
Concentrated  alcoholic  potash  completely  decomposes  the  acid  with 
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ffae  formation  of  chloride  and  carbonate.  The  methyl  salt,  CeHiClsOiMe 
cryBtalliste  in  needles,  melts  at  126^,  and  is  insoluble  in  water.  The 
acid  does  not  form  derivatives  with  hydroxy lamine  and  phenyl- 
hydrazine,  bnt  yields  with  acetic  anhydride  a  rftccccfyZ-derivative, 
CfiH,Cls04Act,  which  crystallises  best  from  acetic  acid,  melts  at  188 — 
192*^  with  complete  decomposition,  and  is  insoluble  in  cold  water. 

When  the  acid,  or  better  its  ammonium  salt,  is  treated  with  zinc- 
da  st  and -ammonia,   or  preferably  with   sodinm-amal^m,   and  the 
prodnct  after  acidification  is  extracted  with  ether,  dichhrodihydroxy- 
amenylcarhoxylic  acidj  C6H3Cl2(OH)a*COOH,  is  obtained.     This  very 
closely  resembles  the  trichloro-acid,  and  melts  at  176 — 177®;  it  difPers 
from  it,  however,  by  readily  crystallising  in  large,  lustrons  prisms, 
by  yielding?  an  ammonium  salt  which  does  not  crystallise  well  and 
melts  at  185°,  and  by  forming  an  oc^^j^^derivative  melting  at  132 — 
IS^"".     Concentrated  aqueous  soda  converts  the  acid  into  a  iodium 
salt,  CeHsClOiNaj   +  6H,0,  crystallising  in   canaiy-yellow  needles. 
The  corresponding  acid  could  not  be  isolated,  bnt  salts  were  prepared, 
and  these,  with  the  exception  of  the  copper  salt  which  is  green,  are 
yellow.     The  sodium  salt  gives  with  ferric  chloride  a  brownish-yellow 
precipitate,  which   dissolves   in  excess  of  the  reagent  to  a   darlc- 
green  solntion.     Thd  salt  is  unstable   and   decomposes  on  heating 
with  water,  the  solution  becoming  alkaline,  whilst  mineral  acids,  even 
in  the  cold,  destroy  its  colour,  and  convert  it,  with  the  evolution  of 
carbonic  anhydride,  into  a  white,  microcrystalline  acid  of  the  com- 
position CftHjCIOj.     This  substance  is  very  unstable;  it  melts  at  96 — 
97^  with  complete  decomposition  into  a  carbonaceous  mass,  and  is 
sparingly  soluble  in  water,  soluble  in  alcohol  and  ether,  yielding  solu- 
tions from  which,  with  the  exception  of  the  last,  the  compound  cannot 
again  be  obtained  by  crystallisation.     The  salts  are  intensely  coloured ; 
the  sodium  salt,  C6H4C102!Na  -f  3HaO,  which  can  also  be  obtained 
from  dichlorodihydroxyamenylcarboxylic  acid  by  heating  with  con- 
centrated aqneous  soda  at   100°,   is  readily  soluble  in  water,   very 
sparingly  soluble  in  excess  of  aqueous  soda,  and  crystallises  in  scales. 
With  regard  to  the  constitution  of  these  derivatives,  the  formula 
CH2C1-C(0H):CC1-C(0H):CC1-C00H  is  ascribed  to  the  compound 
CsHsClsOi,  termed  trichlorodihydroxyamenylcarboxylic  acid.     In  gup- 
port  of  this  view,  it  is  urged   that,  together   with   the  acid,   the 
symmetrical  trichlorophenol  [OH  :  CI :  01 :  CI  =  1  :  2  :  4  :  6]  is  always 
obtained,  and  that  the  acid  can  be  readily  prepared  from  this  trichloro- 
phenol nnder  conditions  similar  to  those  employed  in  the  case  of 
phenol,  10  grams  of  trichlorophenol  yielding  7  grams  of  the  ammoninm 
salt  of  the  acid.     It  is  probable,  therefore,  that  the  further  action  of 
chlorine  in  alkaline  solution  causes  the  benzene-ring  in  trichlorophenol 
to  break  at  the  point  1  :  2  or  1  :  6.     To  dichlorodihydroxy amenyl- 
carhoxylic acid  is  assigned  the  constitution 

CH»C1-0(OH):001C(OH):OH-COOH. 

The  compound  C6H«C104  derived  from  it  is  the  carboxylic  acid  of  the 
compound  CftHsClOa,  which  despite  its  acid  character  is  not  a  true 
acid,  since  it  does  not  yield  an  ethyl  salt  either  by  treatment  in 
alcoholic  solution  with  hydrogen  chloride,  or  by  the  action  of  ethyl 
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iodide  on  its  sodinm  salt.  With  bromine,  it  does  not  form  additive 
bmt  only  substitution  derivatives ;  ammoniacal  silver  nitrate  and 
cuprous  cbloride  are  not  precipitated  by  it,  and  its  sodium  salt,  when 
treated  with  phenylhydrazine  acetate,  yields  an  amorphous  phenyl- 
hydrazide,  whose  composition  approximates  to  that  required  by  the 
formula  CjHfiCKN.PhH),.     The  formulaa 

<So-S>CHCOOH  and  <gJ^cT>CH„ 

are  ascribed  to  the  two  compounds,  which  are  termed  chloro- 
diketopentametkyleneca/rhoxylic  add  and  chlorodiketopentamethylene 
respectively,  and  the  analogy  between  these  and  derivatives  of  the 
similarly  constituted  diketohezamethylene-derivatives  is  pointed  out 
in  the  paper. 

It  has  not  been  found  possible  as  yet  to  displace  the  remaining 
chlorine-atom  in  chlorodiketopentamethylene,  but  it  is  possible  to 
simultaneously  withdraw  all  the  chlorine  from  trichlorodihydroxy- 
amenylycarbozylic  acid.  When  the  acid,  or  preferably  its  ammonium 
salt,  is  treated  with  a  considerable  excess  of  concentrated  baryta- 
water,  and  heated  to  about  60°,  barium  dihyd/roxydihetopetUamethylene^ 
carboxyUUe,  C«H206Baa  -h  4HaO,  separates  as  a  bright-yellow  powder, 
insoluble  in  water.  This  salt  effervesces  on  the  addition  of  acetio 
acid,  and  is  converted  into  the  barium  salt  of  dihydroxydiheUypenta^ 
methylene^  C6BU04Ba  -h  S^HjO,  which  very  closely  resembles  the  pre- 
ceding salt.  Dihydroxydiketopentamethylene  could  not  be  prepared 
in  the  pure  state ;  it  is  obtained  as  a  yellow  oil  from  the  barium  salt 
by  treating  it  with  hydrochloric  acid  and  extracting  with  ether,  and 
shows  at  first  a  tendency  to  crystallise,  but  very  rapidly  decomposes. 
It  dissolves  readily  in  water,  reduces  silver  nitrate,  and  yields  a  com- 
pound with  phenylhydrazine.     The  formulas 

are  assigned  to  dihydroxydiketopentamethylene  and  its  carboxylic  acid 
respectively. 

Trichlorophloroglucinol  on  treatment  with  baryta  yields  neither 
the  trichloro-acid  nor  any  of  its  decomposition  products,  whilst 
phloroglncinol  and  the  three  dihydroxybenzenes,  when  treated  in  a 
similar  manner  to  phenol,  do  not  yield  crystalline  ammonium  salts, 
but  only  acid  syrups,  which  on  reduction  with  zinc-dust  and  ammonia 
give  monochloracetic  acid  in  large  quantity,  but  no  dichlorodihydroxy- 
amenylcarboxylic  acid. 

Bromine,  under  precisely  similar  conditions  to  the  above,  does  not 
act  on  phenol  farther  than  to  produce  tribromophenol. 

W.  P.  W. 

Derivatives  of  Isosuccinic  Acid.  By  G.  E()rnbb  and  A. 
Mbnozzi  (Oazzetta,  17,  425 — 441). — In  continuation  of  a  former  paper 
on  a-amido-isosuccinic  acid,  or  o-isoaspartic  acid  (Abstr.,  1887,  801), 
the  salts  are  more  fully  described.  The  sodium  salt,  C4H6NOiNa,  crys- 
tallises either  in  needles  with  1  mol.  HgO  from  concentrated  solutions, 
or  in  prisms  with  4  mols.  HaO  in  large,  transparent  prisma.  The  potaa- 
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sinm  salt  is  anhydrous.  Tbe  calcium,  magnesium,  zinc,  cadmium,  lead, 
copper,  and  silver  salts  are  described,  as  also  tbe  compounds  it  forms 
with  hydrochloric  and  nitric  acids.  The  methyl  salt,  formed  fix)m 
methyl  iodide  and  the  silver  salt,  crystallises  in  white  needles ;  when 
the  potassium  salt  is  heated  with  methyl  iodide,  the  betaine  potassio' 
iodide^  G4H3NMe304K2l,7H20,  is  produced ;  it  is  very  hygroscopic,  and 
forms  an  aurochhridef  CiHANMesGlOijAuCls,  a  yellow,  insoluble  pre- 
cipitate. 

Amido-a-isoauccinanUc  acid,  or  a-isoasparaginey 

NH,-CMe(CONH,)-COOH, 

obtained  by  heating  the  neutral  amide  with  aqueons  ammonia  in 
sealed  tubes,  forms  crystals  with  hexagonal  base,  more  soluble  in  cold 
than  in  hot  water ;  it  forms  a  copper  salt,  (G4n7N20s)aCu,  crystallising 
in  small  tables. 

Amido-et-ieoauccinamide,  NHa*CMe(CONH,)a,  obtained  by  beating 
pyruvic  and  hydrocyanic  acids,  and  treating  the  resultant  product 
with  alcoholic  ammonia,  crystallises  in  tables  with  a  rhombic  base, 
sparingly  soluble  in  cold,  readily  in  hot  water.  When  boiled  with 
barium  or  potassium  hydroxides  it  gives  for  each  molecule  two  mole- 
cules of  ammonia;  it  is  decomposed  only  to  a  slight  extent  by 
magnesia.  Its  hydrochloride^  sulphate,  and  nitrate  crystallise  in  prisms, 
and  are  very  soluble  in  water.  V.  H.  V.- 

Ozidatioii  of  Copaiba  Balsam.  By  S.  Levt  and  P.  Englander 
(Annalen,  242,  189 — 214). — The  most  important  facts  contained  in 
this  paper  have  already  appeared  in  this  Journal  (Abstr.,  1886,  250). 
The  unsymmetrical  dimethylsuccinic  acid  obtained  by  tbe  oxidation 
of  copaiba  balsam  is  identical  with  the  acid  described  by  Barnstein 
(this  vol.,  p.  135).  The  acid  forms  triclinic  crystals  [a  :  b  :  c  = 
2-0294  : 1  :  1-1909 ;  «  =  118°  86',  /3  =  95°  16',  7  =  101°].  The  barium 
salt,  CsHsOiBa  +  2^H,0,  is  monoclinic  [a  :  b  :  c  ==  1-6006  :  1 :  1709 ; 
fi  =  97**  26'].  The  salts  of  calcium,  CeHeOiCa  H-  HjO,  and  ammonium, 
C«H804(NH4)8  and  C6H,04*NH4,  are  crystalline.  The  normal  sodium 
salt,  C6H804Nat  +  llHsO,  forms  silky  prisms,  and  the  add  salt, 
CsHgOiNa  +  3^HsO,  monoclinic  prisms, 

a:b:c  =  1-83653  :  1  :  4-18006 ;  /3  =  90°  43'. 

The  anhydride  of  dimethylsnccinic  acid  melts  at  29°.  It  unites  with 
phenylhydrazine,  forming  dimethylsuccinylphenylhydrazine,  a  com- 
pound crystallising  in  monoclinic  plates  [a:b:c=:  1*05521 :  L :  0*82996; 
/3  =  99°  57'].  It  melts  at  131—132°.  The  imide  of  dimethylsuccinic 
acid  melts  at  106°.  W.  C.  W. 

Dlbromosebacic  Acid  and  some  of  its  Derivatives.  By  A. 
Claus  and  T.  Steinkaulbr  (5er.,  20,  28S2~'2SS9), —Dibromosebacic 
acid,  G]oHi6Br204,  is  prepared  by  heating  sebacic  acid  and  bromine  (2^ 
inols.)  at  160 — 170**  for  about  three  hours.  The  oily  product  solidifies 
after  some  hours  to  a  crystalline  mass  which  is  freed  from  adherent 
oil  by  suction  on  porous  plates.  It  crystallises  from  water  in  long, 
feathery  needles  melting  at  115**  (uncorr.),  and  is  readily  soluble  in 
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alcohol,  ether,  ohloroforui,  and  benzene,  sparingly  solable  in  boiling 
water.  Prolonged  boiling  with  water  decomposes  the  acid  and  its 
salte  with  elimination  of  hjdrobromic  acid.  Salpharic  acid  dissolyes 
it  unchanged.  The  sodium  salt,  CioHuBr^OfNas,  is  a  heavy  white, 
crystalline  sabstance,  very  readily  soluble  in  water,  from  which  it 
ciystallises  with  3  mols.  HtO.  The  hydrogen  potassiwtn  salt  is  almost 
insolnble  in  cold  water;  the  harium  (with  2  mols.  HfO),  calcium 
(with  2  mols.  H2O),  lead,  silver,  copper,  and  ammonium  salts  were  also 
prepared.  The  methyl  salt  crystallises  in  small,  Instrons,  rhombo- 
hedric  plates  melting  at  50°  (uncorr.)  ;  the  ethyl  salt  is  a  thin  oil. 

Hydroxysebac&ic  acid,  CioHieOs,  is  prepared  by  boiling  sodium  di- 
bromosebate  with  water,  evaporating  to  dryness  on  a  water-bath, 
digesting  over  sulphuric  acid,  and  extracting  with  absolute  alcohol. 
The  filtrate  is  neutralised  with  alcoholic  soda.  The  sodium  salt  so 
obtained  is  converted  into  the  insoluble  lead  salt  which  is  then  decom- 
posed with  hydrogen  sulphide.  The  acid  is  readily  soluble  in  hot  water 
and  in  cold  alcohol,  from  ^hich  it  separates  in  small  crystalline  grains 
melting  at  143°  (uncorr.)  ;  it  is  very  sparingly  soluble  in  ether,  in- 
soluble in  benzene  and  chloroform.  The  sodium  salt,  CioHuOeNat, 
forms  a  white,  sandy  powder  very  readily  soluble  in  water. 

Dihydroxysehacic  acid,  GioUmO«,  is  obtained  by  boiling  an  aqueous 
solution  of  dibromosebacic  acid  with  freshly  precipitated  silver  oxide  ; 
the  product  is  filtered,  treated  with  hydrogen  salphide,  and  evaporated 
to  a  syrup ;  this  becomes  crystalline  when  kept  over  sulphuric  acid. 
It  is  very  readily  soluble  in  water,  alcohol,  and  glacial  acetic  acid, 
sparingly  soluble  in  ether,  insoluble  in  benzene  and  chloroform ;  it 
melts  at  130°  (uncorr.)  and  is  decomposed  at  a  higher  temperature.  It 
IB  optically  inactive.  The  sodium  salt,  CioHuO«Nas,  is  Yery  soluble  in 
water.  N.  H.  M. 

ConstitaUon  of  LevuUnic  and  Maleic  Acids.  By  A.  Micharl 
(Amer.  Chem,  J,,  9,  364 — 372). — The  reactions  brought  forward  by 
Anschiitz  (Abstr^,  lb87,  916)  in  favour  of  the  new  constitutional 
formulffi  suggested  by  Boser  for  maleic  and  levulinic  acids  are  ex- 
amined. It  is  shown  that  by  assuming  certain  reactions  for  ketones 
«r  for  aldehydes  similar  in  kind  to  those  already  known,  the 
syntheses  and  transformations  of  these  two  acids  and  also  of  several 
others  such  as  their  acetyl-derivatives,  mucobromic  acid,  the  dibromo- 
succinic  acids,  &c.,  are  quite  as  easily  explained  by  the  old  formulad 
as  br  the  new  ones  of  Koser.  H.  B. 

Butenyltricarbozylic  and  EthylBuccinic  Acids.  By  O.  Polko 
Annalen,  242,  113 — 126). — Ethyl  hutenyltricarhoxylate^ 

CH,Me-0H(COOEt)-CH(COOEt)„ 

is  prepared  by  adding  48  grams  of  ethyl  malonate  to  a  warm  solution 
of  6*9  grams  of  sodium  in  77  grams  of  alcohol ;  48*5  grams  of  ethyl 
«-bromobutyrate  is  added  to  the  product.  It  is  a  pale-yellow  liquid 
boiling  between  271*"  and  281"*.  Its  sp.  gr.  is  I'OoS  compared  with 
water  at  17°.  The  free  acid  is  soluble  in  water,  alcohol,  ether,  and 
acetone.    It  melts  at  119°,  and  begins  to  decompose  at  124°.     The 
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barinm  salt,  Bas(CTH70e)t,  and  silver  salt,  AgaCiHTOs  +  1^H20,  are 
amorphons.  The  normal  calcium  salt,  Cas(C7H706)i,  is  very  hygro- 
scopic. The  acid  salfcs,  GaH4(C,HT0«)a  and  CaHCCHTO.)  +  24H,0, 
are  crystalline  and  insoluble  in  alcohol.  The  zinc,  strontium,  and 
potassium  salts  are  amorphous. 

EihyUucdnic  add,  COOH-CHEt-CHa-COOH,  is  prepared  by  dis- 
tilling  butenyl tricarboxylic  acid.  It  is  also  formed  in  the  saponifica* 
tion  of  ethyl  butenyltncarboxylate.  It  melts  at  97°  and  is  identical 
with,  the  A-ethylsnccinio  acid  described  by  Huggenberg  (Abstr., 
1878,  782).  In  addition  to  the  salts  described  by  Huggenberg,  the 
crystalline  strontium  salt  and  tbe  methyl  salt  were  prepared.  The 
latter  boils  at  202 — 205".  The  anhydride  remains  liquid  at  —19'. 
Its  sp.  gr.  at  34°  is  1165.  The  amide  melts  at  214°  with  decomposi- 
tion.    It  is  insoluble  in  cold  water  and  in  alcohol.  W.  G.  W. 

Iflobatenyltrioarbozylio  Acid  and  Unsymmetrical  Dimethyl- 
succinic  Acid.  By  F.  Baejjstbtn  (Annalen,  242,  126—140).— 
Ethyl  isohutenyltricarboxylate,  COOEt-GMe,-CH(QOOEt>„  is  pre- 
pared by  the  action  of  ethyl  a-bromisobutyrate  on  ethjl  sodiomalonate 
in  alcoholic  solution.  It  boils  at  ^72 — 275%  and  its  sp.  gr.  is  106 4 
compared  with  water  at  17"*.  The  free  acid  is  difficult  to  obtain  in 
the  crystalline  state.  It  is  soluble  in  water,  alcohol,  ether,  and 
acetone.  On  boiling  the  aqueous  solution,  carbonic  anhydride  is 
evolved.  The  acid  melts  at  120°  with  decomposition,  yielding  un- 
symmetrical dimethylsuccinic  acid.  The  sodium,  magnesium,  barium 
and  silver  salts  of  isobutenyltricarboxylic  acid  are  amorphous.  The 
potassium  salt,  K3G7H7O8  +  2H2O,  forms  efflorescent  prisms.  The 
calcium  salts,  Ga3(G7H706>»  +  9K,0  and  Ga(G7H706)a  +  2HaO,  are 
crystalline. 

Unsymmetrical  dimethylsticcinic  octci,  GOOH-GMej'CHa'GOOH, 
melts  at  139"*,  and  is  freely  soluble  in  alcohol,  ether,  acetone,  and  in 
hot  water.  It  forms  acid  and  normal  salts.  The  normal  salts  of  the 
heavy  metals  and  alkaline  earths  are,  as  a  rule,  veiy  sparingly  soluble 
in  water.  The  normal  potassium  salt  is  amorphous  aud  deliquescent ; 
the  acid  salt,  G^HaOiK  +  5H2O,  crystallises  in  plates  which  effloresce 
on  exposure  to  the  air.  The  normal  barium  salt,  G«H804Ba  +  2H2O, 
is  crystalline;  the  acid  salt  is  also  crystalline,  and  readily  soluble  in 
water.  The  cadmium  salt,  GJIsOiGd  +  6U2O,  and  the  lead  salt, 
CeileOiPb  4-  HgO,  are  crystalline,  and  dissolve  with  difficulty  in 
water.  BimethyUuccinyl  chloride,  GcHsOjGU,  boils  at  200—202". 
Diethyl  dimethylsuccinate  boils  at  213 — 215°.  Its  sp.  gr.  at  17°  is 
1*0134  compared  with  water  at  the  same  temperature.  The  dimethyl 
salt  boils  at  200" ;  sp.  gr.  1'0568  at  16°.  Dimethylsuccinic  an^ 
hydride  boils  at  215*.  Thiophen-derivatives  cannot  be  obtained  by 
the  action  of  phosphorus  sulphide  on  unsymmetrical  dimethylsuccinic 
acid.  W.  G.  W. 

Forfiiran  Derivatives.  By  W.  Margkwald  (Ber.,  20,  2811— 
2817;  compare  Abstr.,  1876,  ii,  444). — Furfuracrylic  acid  is  best  ob- 
tained by  heating  furfuraldehyde  (1  part),  sodium  acetate  (2  parts), 
and  acetic  anhydride  (2  parts)  at  250"*  lor  11  hours ;  the  yield  amounts 
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to  more  than  80  per  cent,  of  that  theoretically  possible.  The  ammo- 
ninm  salt  of  its  reduction-product,  furfuropropionic  acid,  is  converted 
mio  furfuropropionamidej  CaHiO'CONH,,  by  heating  for  several  hoars 
in  a  closed  tube  at  220*" ;  this  crystallises  in  white  needles,  melts  at 
98**,  distils  at  270*  without  decomposition,  is  soluble  in  water,  alcohol, 
ether,  and  benzene,  sparingly  soluble  in  light  petroleum,  and  on  treat- 
ment with  bromine  and  aqueous  potash  does  not  yield  the  correspond- 
ing amine,  since  the  furfuran  nucleus  alone  is  attacked.  When  fur- 
furacrylic  acid  (1  part)  is  heated  with  95  per  cent,  alcohol  (3'6  parts) 
and  saturated  with  hydrogen  chloride,  the  ethyl  salt  of  a  bibasic  acid, 
CftHHOCCOOEt),,  is  obtained  as  an  oil  which  distils  at  286** ;  this  is 
heavier  than  and  insoluble  in  water,  soluble  in  alcohol  and  ether  in  all 
proportions,  and  has  a  pleasant,  aromatic  odour  and  a  very  bitter  taste ; 
the  yield  amounts  to  more  than  80  per  cent,  of  that  theoretically  pos- 
sible. When  saponified,  it  yields  the  corresponding  addy  CtHioOs,  which 
crystallises  from  water  in  large,  colourless,  transparent,  thin  prisms, 
melts  at  138**,  or  with  partial  decomposition  at  about  110°  when  heated 
for  some  time  in  an  open  vessel,  and  has  a  very  bitter  taste.  On  dis- 
tillation, it  is  converted  into  oily  decomposition-products  of  partly  acid 
and  partly  neutral  character.  The  hariutn,  calcium,  zinCy  and  copper 
salt<«  were  prepared;  the  silver  salt,  C7HgOfrAg8,  forms  microscopic 
needles.     Since  the  ethyl  salt  yields  a  phenylkydrazide, 

CnH^OiIN-NHPh, 

the  author  ascribes  to  the  acid  the  formula 

.      COOH-CH,CH,-CO-CH,-CH,-COOH, 

and  adduces  the  following  evidence  in  its  support ;  the  acid  is  not 
reduced  by  sodium  amalgam,  does  not  form  an  additive  compound 
with  bromine,  and  on  oxidation  with  dilute  nitric  acid  is  converted 
into  succinic  acid  (the  yield  amounting  to  more  than  40  per  cent,  of 
the  acid  employed),  and  a  liquid  fatty  acid  (?  acetic  or  propionic 
acid).  The  acid  is  not  acted  on  when  heated  at  200**  with  hydriodic 
a(dd  saturated  at  0**,  whilst  addition  of  amorphous  phosphorus  leads 
to  experimental  difficulties  which  have  not  yet  been  surmounted. 

W.  P.  W. 

Action  of  Nitric  Acid  on  Symmetrical  Trichlorobenzene.  By 

C.  L.  Jackson  and  J.  F.  Wing  (Amer,  Chem,  /.,  9,  348— 355).— In 
proving  the  constitution  of  benzenetrisulphonic  acid  (this  vol.,  p.  152), 
it  was  found  that  with  fuming  nitric  acid,  symmetrical  trichlorobenzene 
did  not  yield  a  mononitro-derivative  melting  at  68**  (Beil stein  and 
Kurbatow,  AnncUen,  192,  233),  but  the  dinitro-derivative  melting  at 
130^.  If  sulphurio  acid  was  used  at  the  same  time,  the  trinitro- 
derivative  was  obtained.  Whether  a  mono-,  di-,  or  tri-nitro-componnd 
is  obtained  depends  not  only  on  the  temperature  and  presence  or 
absence  of  sulphuric  acid,  but  also  to  a  very  considerable  extent  on 
the  purity  of  the  acid  employed,  an  acid  of  sp.  gr.  1*51,  free  from 
nitrogen  peroxide,  being  more  effective  than  one  of  sp.  gr.  1'534  con- 
taining much  nitrogen  peroxide. 

Trichlorobenzene  (1:3:5)  is  best  formed  by  the  chlorination  of  di* 
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chlonmiliDe  prepared  by  Witt's  method  (this  Journal,  1876,  i,  264). 
Trichlorodinitrobengene,  C«HCl8(N0j)t,  is  produced  at  the  ordinary 
temperature  by  the  action  of  nitric  acid  of  sp.  gr.  1*505  on  trichloro- 
benzene.  It  crystallises  from  alcohol  in  white  prisms  melting  at 
129'5**.  The  mononitro- compound  is  readily  obtained  by  boiling 
with  nitric  acid  of  sp.  gr.  1-46.  Trichlorotrinitrobenaenej  CeCis(N02)s, 
is  prepared  by  using  a  mixture  of  fuming  sulphuric  acid  and  nitric 
acid  of  sp.  gr.  1*505.  It  crystallises  from  alcohol  in  nearly  white 
needles  melting  at  187^  H.  B. 

Action  of  Sulphuric  Acid  on  Bromodurene.  By  O.  Jacobsen 
(Ber.,  20,  2837— 2840).— When  bromodurene  is  treated  with  eight 
times  its  weight  of  sulphuric  acid  at  the  ordinary  temperature,  and 
the  mixture  allowed  to  remain  for  10  to  12  days,  a  thick  brown 
liquid  is  obtained,  which,  on  the  addition  of  ice  and  subsequently  of 
water,  yields  a  residue  confiisting  chiefly  of  dibromodurene,  together 
with  hexamethylbenzene  and  unaltered  bromodurene.  The  aqueous 
solution  was  free  from  halogenated  sulphonic  acids,  but  contained  at 
least  three  sulphonic  acids,  one  of  which  on  hydrolysis  yields  prehnit- 
ene,  whilst  the  other  two  yield  pseudocnmene.  From  these  results,  the 
author  concludes  that  sulphuric  acid  acts  in  this  case  as  a  bromine- 
carrier,  converting  the  bromodurene  into  dibromodnrene  and  durene 
(compare  Neumann,  Abstr.,  1887,  673),  the  latter  of  which  in  the 
presence  of  sulphuric  acid  yields  pseudocnmene,  prehnitene,  and 
hexamethylbenzene  in  the  manner  already  described  by  him  (Abstr., 
1887,  660). 

Dibromodurene,  under  similar  conditions,  is  not  acted  on  by  sul- 
phuric acid. 

Probably  sulphuric  acid  acts  as  a  bromine-carrier  when  in  its 
presence  bromobenzene  and  paradibromobenzene  are  converted  into 
dibromobenzenesalphonic  acid  and  a  mixture  of  tetra-  and  hexa- 
bromobenzene  respectively,  as  observed  by  Herzig  (Abstr.,  1882,  46). 
The  author  has  also  found  that  dibromometaxylene,  [Me  :  Me :  Br  :  Br 
=  1:3:4:6],  when  treated  with  chlorosulphonic  acid,  yields  the 
chloride  of  its  sulphonic  acid  together  with  a  considerable  quantity  of 
tetrabromometaxylene,  although  but  a  small  quantity  of  the  latter 
results  when  the  same  dibromometaxylene  is  heated  with  sulphuric 
acid  at  240°,  an  isomeric  liquid  dibromometaxylene  being  the  chief 
product  in  this  case.  W.  P.  W. 

Aniline  Salts.  By  A.  Dittb  (Compt  rend.,  105,  813—816).— 
Aniline  molybdate,  2NH2Ph,3Mo08,5H20,  forms  hard,  brilliant,  trans- 
parent, prismatic  crystals,  which  lose  water  when  gently  heated,  and 
decompose  at  a  higher  temperature.  It  is  obtained  by  mixing  a  warm 
concentrated  solution  of  ammonium  molybdate  with  excess  of  a  con- 
centrated solution  of  aniline  hydrochloride.  Oily  drops  separate  and 
rapidly  change  to  a  crystalline  precipitate,  and  when  this  is  dissolved 
in  hot  water  and  the  solution  cooled,  the  salt  crystallises  in  radiating 

Aniline  iunggtatey  2NH2Ph,4WoO,,3H80,  analogous  to  ammonium 
xnetatungstate,  forms  long,  brilliant,  transparent  needles,  which  lose 
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water  when  gently  heated,  and  at  a  higher  temperatare  bam  with  a 
smoky  flame  leaving  a  residue  of  tungstio  anhydride.  When  ani- 
moniam  tangstate  is  mixed  with  a  boiling  solution  of  aniline  hydro- 
chloride, no  reaction  takes  place,  bat  if  aniline  is  added,  a  portion  of  it 
dissolves,  and  when  the  still  acid  liquid  is  concentrated  and  cooled, 
the  aniline  tungstate  crystallises. 

Three  aniline  vanadates  can  be  obtained.  Warm  solutions  of  am- 
moninm  vanadate  and  aniline  hydrochloride  yield  a  red  liquid,  acid  to 
litmus ;  when  this  is  cooled,  it  deposits  yellow  needles  of  the  com- 
position NH,Ph,Va06,4H,0,  which  darken  on  exposure  to  light,  and 
at  IOC  lose  water  and  become  green  with  a  metallic  lustre.  At  a 
higher  temperatare,  the  salt  blackens  and  decomposes.  If  a  small 
quantity  of  aniline  is  added  to  the  mixed  solutions  in  the  experiment 
just  described,  and  the  black  precipitate  which  forms  filtered  off,  a 
reddish-brown  liquid  is  obtained,  which  after  some  hours  deposits  bril- 
liant, reddish -brown  needles  of  the  composition  4iPhNHa,3V20B,18HtO. 
They  lose  water  when  heated,  and  decompose  at  a  higher  temperature. 
If  aniline  is  added  gradually  in  small  quantities  with  constant 
agitation  to  a  cold  concentrated  solution  of  equal  equivalents  of 
aniline  hydrochloride  and  ammonium  vanadate,  small  yellow  crystals 
separate.  The  solution  is  diluted  until  these  crystals  dissolve,  and 
aniline  is  added  until  it  no  longer  dissolves.  The  liquid  is  then  concen- 
trated over  sulphuric  acid,  when  the  compound  2N"H«Ph,V205,2H»0 
crystallises  in  large  pale-yellow  plates  mixed  with  reddish-brown 
crystals  of  the  preceding  compound. 

Aniline  iodate,  NH2Ph,2IxO0,  is  obtained  by  mixing  a  cold  almost 
saturated  solution  of  ammonium  iodate  with  an  excess  of  aniline 
hydrochloride.  It  forms  brilliant,  white,  nacreous  plates,  which  alter 
when  exposed  to  light,  but  may  be  kept  in  the  dark  at  a  low  tempera- 
ture. When  gradually  heated,  it  at  first  seems  to  undergo  no  ultera- 
tion,  but  below  a  red  heat  it  detonates  very  violently.  If  ammonium 
diiodate  is  used  instead  of  the  normal  salt,  decomposition  of  the  salt 
begins  at  the  moment  of  its  formation. 

Aniline  chlorate  is  obtained  in  needles  by  mixing  cold  concentrated 
solntions  of  sodium  chlorate  and  aniline  hydrochloride.  It  is  very 
unstable,  and  decomposes  rapidly  even  in  the  dark  at  0°.  At  the 
ordinary  temperature,  it  quickly  becomes  black,  and  detonates  violently 
at  about  20^ 

Aniline  horate^  NH2Ph,2B203,4H20,  analogous  to  ammonium 
biborate,  is  obtained  by  mixing  the  ammonium  salt  with  aniline 
hydrochloride,  or  more  easily  by  adding  aniline  to  a  boiling  saturated 
solution  of  boric  acid,  in  which  it  is  readily  soluble.  The  filtered 
liquid  when  cooled  first  deposits  unaltered  aniline,  and  then  unctuous, 
ti'ansparent,  white  lamellsB,  which  lose  water  when  heated,  then  in- 
tumesce  and  give  off  alkaline  vapours,  and  finally  take  fire  at  a  higher 
temperature.  C.  H.  B. 

Homologues  of  Aniline  and  their  Separation  on  a  Large 
Scale.  By  O.  N.  Witt  {Ghent.  Ind.,  10,  8— 13).— In  the  present 
communication,  the  author,  after  detailing  the  progress  made  in  the 
manufacture  of  pure  benzene,  toluene,  and  xylene,  since  1880,  refers 
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to  the  procesBes  of  separating  tbe  liomologaes  of  aniline  on  a  com- 
mercial scale.  The  two  nitrotolnenes  are  best  isolated  by  freezing 
out  part  of  the  para-compound,  and  separating  part  of  the  ortho- 
deriratiyes  by  fractional  distillatiou  with  steam.  The  medium  por- 
tion is  then  reduced,  and  the  toiuidines  thus  obtained  are  subjected  to 
a  separation  process,  based  on  the  fact  that  on  treating  a  mixture  of 
ortho-  and  para-toluidine  with  sulphuric  acid  insufficient  in  quantity 
to  saturate  both  isomerides,  the  para-compound  is  first  attacked. 
Hence  on  subjecting  such  mixtures  to  distillation,  aided  by  the 
introduction  of  steam,  a  distillate  rich  in  orthotoluidine  is  obtained. 
The  latter  may  then  be  further  purified  by  repeating  the  above  treat- 
ment. The  residual  paratolnidine  sulphate  is  neutralised  with 
caustic  soda  or  lime,  and  the  base  separated  by  distillation  and  re- 
crystallisation.  The  separation  of  para-  and  meta-xylidine  may  be 
effected  by  sulphonating  both  isomerides ;  metaxylidinesulphonic  acid 
is  insoluble,  whilst  the  acid  from  the  para-compouud  is  freely  soluble, 
bnt  yields  an  almost  insoluble  sodium  salt,  from  which  the  base  may 
be  obtained  by  distillation  with  addition  of  a  small  amount  of  lime. 
To  isolate  the  base  from  the  meta-acid,  the  latter  is  heated  at  160 — 
180^  nuder  pressure  with  five  times  its  weight  of  hydrochloric  acid. 
The  acid  mixture  is  then  saturated  with  soda  or  lime,  and  subjected 
to  distillation  with  steam.  D.  B. 

Bntylenio  Bases:  Characteristics  of  Ethylenic  Diamines. 
By  A.  COLSON  {Gompt  rend.,  105,  1014— 1016).— 10  grams  of  iso- 
butylene  bromide,  boiling  at  147 — 149°,  was  heated  to  boiling  for 
10  minutes  with  40  c.c.  of  aniliue,  the  excess  of  aniline  expelled  by 
distillation  in  a  vacuum,  and  the  aniline  hydrochloride  removed  by 
treatment  with  water.  The  residue  was  then  dissolved  in  warm 
bydrobromic  acid,  and  the  crystals  which  separated  on  cooling  were 
purified  by  washing  with  hydrobromic  acid.  LiphenyLbutylenediamine 
hydrobromidej  C4H|(C«H«Kjt»2HBr,  is  thus  obtained  in  white  crystals, 
which  melt  at  122°  with  decomposition.  It  dissolves  in  five  times  ito 
weight  of  boiling  water,  and  10  times  its  weight  of  cold  water  with 
partial  decomposition,  which  is  prevented  if  hydrobromic  acid  is 
present.  It  is  about  twice  as  soluble  in  alcohol  as  in  water,  but 
IS  not  soluble  in  ether.  The  hydrobromide  is  decomposed  completely 
by  alkaline  hydroxides  with  liberation  of  the  base  as  a  colourless  oil, 
insoluble  in  water,  but  soluble  in  alcohol,  ether,  and  chloroform.  It 
has  a  bitter  burning  taste,  and  is  coloured  brown  by  nitric  acid ;  its 
sp.  gr.  is  about  1*0.  With  hydrochloric  acid  it  yields  a  hydrochloride 
crystallising  in  white  nodules,  which  become  blue  when  exposed  to 
air,  melt  at  98°,  and  dissolve  in  10  times  their  weight  of  cold  watur 
with  some  decomposition.  With  acetic  acid,  the  base  forms  a  viscous 
acetate  which  is  soluble  in  water,  and  seems  to  be  uncrystallisable. 

The  aqueous  solution  of  the  base  has  no  action  on  any  indicator, 
and  the  alcoholic  solution  has  no  action  on  phthaleins,  but  decolorises 
methyl -orange.  In  this  respect,  it  resembles  ethylenediphenyi- 
diamine  and  ethyleneditolyldiamine,  and  hence  it  would  seem  that 
secondary  aromatic  diamines  containing  ethylene  are  distinguished 
from  primary  amines  such  as  aniline  and  toluidine,  by  the  fact  that 
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tbej  are  very  feebly  basic,  and  do  not  act  on  pbthalelns,  but  decolorise 
methyl-orange.  The  basic  properties  decrease  as  the  molecular  weight 
increases. 

When  diphenylbutylenediamine  hydrobromide  is  treated  with 
sodium  nitrite  at  0^  it  yields  a  nitroso-derivative  in  the  form  of  a 
yellow  precipitate  which  melts  at  90°.  G.  H.  B. 

Azopseudocuinene.  By  V.  Pospbchoff  (Chem,  Centr.,  1887,  858 
—859,  from  /.  Buss,  Ghem.  8oc,,  1887,  113— 118).— Nitropsendo- 
cnmene  when  reduced  with  sodium  amalgam,  yields  azopseudocumeney 
Na(CeH8Me3)a,  which  forms  yellowish  crystals  melting  at  173 — 174**, 
and  may  be  sublimed  without  decomposition.  It  is  sparingly  soluble 
in  alcohol,  more  readily  in  ether  and  benzene ;  it  dissolves  in  concen- 
trated sulphuric  acid,  but  is  reprecipitated  on  dilution. 

The  corresponding  hydrazo-derivative  is  obtained  by  reducing 
nitropseudocumene  with  zinc- foil ;  it  melts  at  124 — 126°,  and  is  readily 
oxidised  in  the  air  to  the  azo-derivative.  In  both  cases,  cumidine  is 
obtained  as  a  bye-product.  V.  H.  V. 

Formation  of  Aniline  Dyes  by  the  Oxidation  of  Aromatic 
Amines.  By  J.  BARziLOFrsKT  {Ghem.  Gentr.,  1887,  856—857,  from 
/.  Bliss,  Ghem.  Soc,  1887,  132 — 149). — By  the  oxidation  of  aromatic 
amines,  azo-compounds  and  polyamines  are  formed;  by  changing 
certain  conditions,  basic  products  are  formed  which  play  an  important 
part  in  the  aniline  dye  industry.  In  order  to  throw  some  light  on 
the  nature  of  the  chemical  changes  involved,  the  products  of  the  oxi- 
dation of  paratoluidine  were  investigated.  The  principal  compounds 
formed  are  parazotoluene  and  aaotolyl,  Cn'H.iJ^i^  the  latter  of  which 
may  also  be  obtained  from  hydroparazotoluene  by  heating  its 
alcoholic  solution  with  concentrated  hydrochloric  acid,  as  also  by  the 
oxidation  of  toluidine.  The  formation  of  azotolyl  by  the  oxidation  of 
paratoluidine  is  explained  thus  :  two  atoms  of  hydrogen  are  removed 
from  two  molecules  of  toluidine  with  production  of  hydrazotolnene,  of 
which  one  part  is  converted  into  azotoluene  by  further  oxidation,  whilst 
the  other  part  is  transformed  into  the  isomeric  tolidine,  which  passes 
by  oxidation  into  azotolyl. 

Azotolyl  when  heated  with  an  alcoholic  solution  of  ammonium 
sulphite  is  readily  transformed  into  the  corresponding  hydro-deriva- 
tiue,  which  differs  from  its  analogues  in  readily  combining  with  acids, 
and  being  separable  on  addition  of  alkalis.  The  hydrochloride, 
(CtHtjHCI)  -f  l^HO,  is  colourless  in  the  pure  state,  but  when  damp 
is  readily  oxidised  to  a  compound,  pararosotoluiddne, 


0<  I  I  >o, 


which  is  also  obtained  by  oxidation  of  a  dilate  solution  of  paratoluidine 
with  large  excess  of  chromic  acid,  and  subsequent  addition  of  soda  to 
the  resultant  product.  Y.  H.  V. 
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Formation  of  Dyes  by  means  of  Hydrogen  Peroxide.    Bj  C. 

WoRSTEB  (Bfsr.,  20, 2934 — ^2940). — Ammonia  is  added  to  an  emulsion  of 
phenol  and  water  so  that  a  part  of  the  phenol  remains  undissolved ; 
a  solution  of  sodium  carhonate  and  an  equal  volume  of  hydrogen 
peroxide  are  added,  and  the  whole  diluted  with  water.  The  mixture 
is  well  shaken,  a  crystal  of  a  hydroxy lamine  salt  added,  and  the  whole 
again  shaken ;  a  bright- blue  and  then  a  deep-blue  coloration  is  pro- 
duced which  in  a  day  or  two  changes  to  green.  The  dye  which  is 
extracted  with  ether  is  shown  to  be  |jhenolquinonimide. 

Hydrogen  peroxide  is  found  in  the  sap  of  many  plants ;  it  is  also 
produced  by  micro-organisms,  especially  by  the  non-pathogenic. 

All  the  monatomic  phenols  of  the  benzene  series  examined,  in  which 
the  para-position  to  the  hydroxyl-group  is  free,  gave  quinone-imides 
with  hydrogen  peroxide  and  ammonia.  Hydroxy-acids  also  yield 
dyes. 

Lacmoid  is  formed  when  an  ammoniacal  solution  of  resorcinol 
is  boiled  with  a  little  hydrogen  peroxide. 

If  sodium  carbonate  is  added  to  a  mixture  of  resorcinol  and 
quinone,  a  deep-green  solution  is  obtained  which,  when  shaken  with 
air  becomes  yellow,  then  reddish-yellow  and  brownish-red  ;  when  air 
is  removed,  the  green  colour  is  regenerated.  A  similar  change  of 
colour  is  observed  in  many  leaves,  especially  those  of  Berberis  which 
contain  a  considerable  amount  of  hydrogen  peroxide. 

Pyrocatechol,  orcinol,  and  some  plant  constituents,  such  as  phlo- 
ridzin,  also  give  dyes  with  hydrogen  peroxide.  N.  H.  M. 

Formation  of  Saf^ranines.  By  P.  Barbier  and  L.  Yigngk  (GompL 
rend,^  105,  939 — 941). — It  has  been  shown  that  phenosafranine  is 
formed  by  oxidising  a  mixture  of  paraphenylene  diamine  (I  mol.) 
and  aniline  (2  mols.),  and  it  is  known  that  amidoazobenzene  yields 
paraphenylenediamine  on  reduction.  It  therefore  seemed  probable 
that  the  action  of  nitrobenzene  or  amidoazobenzene  in  presence  of  some 
reducing  agent  evolving  hydrogen,  should  yield  phenosafranine,  and 
this  supposition  is  confirmed  by  experiment. 

Amidoazobenzene  hydrochloride  (1  mol.)  is  mixed  with  iron  and 
hydrochloric  acid  in  sufficient  quantity  to  yield  one  molecular  propor- 
tion (H2)  of  hydrogen,  and  sufficient  nitrobenzene  to  form  a  paste, 
luid  heated  at  Ids'"  for  three  hours.  The  product  is  diluted  with  water, 
and  treated  with  a  current  of  steam  to  remove  unchanged  aniline ; 
the  aqueous  solution  is  then  mixed  with  ammonia,  filtered,  and  the 
safranine  precipitated  by  adding  sodium  chloride.  The  phenosafra- 
nine which  separates  is  purified  by  repeated  precipitation  by  means 
of  salt  and  recrystallisation  from  hot  water. 

Amidoazotoluene  likewise  yields  a  safranine  when  heated  with 
nitrobenzene,  and  hence  it  seems  that  this  constitutes  a  general 
reaction  for  the  preparation  of  safranines.  C.  H.  B. 

Nitro-derivatiyes  of  Oxanilide.  By  W.  G.  Mixter  and  F.  O. 
Wai/thbb  (Afiier.  Chem.  /.,  9,  355 — ^361;. — Huebner  and  Rudolph's 
work  on  paradinitro-oxanilide  is  confirmed.  Tetranitrooxanilidey 
CO»[NH-CeH|(NO0,],  [NH  :  (NO,),  =  1:2:4],  is  formed  by  the 
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notion  of  red  fuming  nitric  acid  on  oxanilide ;  it  melts  at  800*,  i« 
bnt  slig^itlv  solnble,  and  is  ea«!ily  saponified  bv  weak  potash.  Hera^ 
mYro-oajawi/?:de,CaO,[NH-C,Ha(N68)s]2  [NH :  (NOj^i  =  1:2:4: 6],i8 ob- 
tained when  a  mixture  of  fnming  nitric  acid  and  strong  snlphnric 
acid  is  employed ;  it  is  the  highest  substitution  product  obtainnble. 
It  melts  at  300°,  its  best  solvent  is  glacial  acetic  acid.  When  heated 
with  sulphuric  acid  at  200^  it  yields  a  trinitraniline  melting  si 
188*,  which  is  the  melting  point  of  the  only  known  trinitraniKne, 
NH, :  (^02)3  =  1:2:4:6.  In  alkaline  solutions,  it  dissolves  with 
formation  of  trinitrophenyloxanilide,  trinitrophenol,  and  trinitraniline. 
Trinitrophenyloxamide,  NHj'COCO'NH*C«H,(NOOsf  crystallises  in 
white  fibres,  and  melts  with  decomposition  at  255 — 260°.  It  has 
strongly  marked  acid  characters.  The  potassium  and  ammonium 
salts  are  described.  H.  B. 

Nitro-derivatives  of  Dibromoxanilide.  By  W.  G.  Mixtkb  and 
C.  P.  WiLLCOX  (Amer.  Ghein.  /.,  9, 361 — 364). — DinitrodibromoranHidef 
COjCNH-CsHaBrNO,),  [NH  :  NO, :  Br  =  1  :  2  :  4],  is  obtained  by 
the  action  of  strong  nitric  acid  on  paradibromoxanilide.  It  is  yellow, 
melt«  at  288°,  and  when  saponified  yields  orthonitroparabromaniline, 
melting  at  111*4'*. 

Tetromitrodihromoxanilidey  C202[NH*C«H2CNOa)tBr],,  is  obtained 
with  some  difficulty  by  using  red  fuming  nitric  acid.  It  is  white, 
melts  at  285 — 287^,  and  does  not  yield  dinitrobromaniline  when 
saponified.  H.  B. 

Compounds  of  Alloxan  with  Aromatio  Amines.  By  G. 
Pellizzari  (Qazzetta^  17,  409—425). — Alloxan  combines  directly  with 
the  aromatic  amines  to  form  additive  products  from  which,  however, 
the  base  cannot  be  recovered  as  such.  Thus  when  a  concentrated  boil- 
ing aqueous  solution  of  alloxan  is  agitated  with  a-naphthylamine,  and 
the  solution  cooled,  a  compound  of  the  formula  CuHnNsOi  separates 
C4H,N,0  4-f  CioH,NH,=  Ci4H„N304.  This  compound,  a-naphthyl 
amine-aUoxan,  ciystallises  in  transparent,  colourless  needles,  insoluble 
in  water,  acids,  aqueous  ammonia,  bnt  soluble  in  ether,  benzene,  and 
chloroform ;  it  is  coloured  greenish  by  concentrated  sulphuric  acid. 
When  heated  with  alkalis,  it  dissolves,  yielding  ammonia  and  the 
potassium  salt  of  an  acid,  CmHioNsOs;  on  acidification,  the  acid 
separates  in  long,  glistening  needles,  insoluble  in  ether,  benzene,  and 
chloroform,  but  vecy  soluble  in  alcohol.  At  110**,  it  loses  the  elements 
of  a  molecule  of  water,  but  takes  it  up  again  on  recrystallisation  (rem 
aqueous  alcohol.  /3-Naphthylamine  apparently  does  not  combine  with 
alloxan. 

Aniline  combines  with  alloxan  to  form  fhenylamin^alloxaMi^ 

OioH,N,04  =  C4H,N,04  +  PhNH,, 

which  crystallises  in  scales,  decomposing  at  248^.  It  forms  a  hydfo* 
chloride^  CioH9Ns04,HGl,  which  crystallises  in  transparent  ne^les, 
and  a  silver  salt,  GioH«AgN804,  a  white,  insoluble  powder.  Like  the 
naphthyl-derivative,  it  yields  an  acid,  GfHaNaOti  when  boiled  with 
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ftlkalis,  thnfi :  CoH^NjO*  +  HaO  =  CsHeN.Os  +  NH,  +  00,.  This 
acid  crystallises  in  colonrless  needles  which  decompose  at  ISO""  without 
fnsion ;  it  is  soluble  in  alkalis  and  tiieir  carbonates ;  its  nlver  salt, 
C^HTAgNsOs,  is  a  white  crystalline  precipitate.  On  dry  distillation, 
phenylamine-alloxan  yields  parafolutdin^. 

Methylpkenylamine-aUoaxMy,  CuHuNsOi  =  C^HtNaO^  +  NHPhMe, 
crystaliises  in  white  scales  soluble  in  alcohol,  moderately  soluble 
in  boiling  water ;  its  hydrochloride,  CiiHnNs04,HCl,  forms  colourless 
prisms. 

Dimethylphenylamine-alloxan,  CuHiaNsOi + H,0,  crystallises  in  colour- 
lees  needles,  sparingly  soluble  in  water,  and  decomposing  at  230°.  Its 
hydrochloride  crystallises  in  transparent  needles,  the  nitrate  in  losenge- 
shaped  crystals,  the  oxalate  in  quadrangular  tables  ;  the  silver  salt  is 
a  white  precipitate.  This  compound,  like  the  preceding,  is  decom- 
posed by  alkalis  with  formation  of  an  acid. 

To  these  derivatives,  of  which  that  of  aniline  is  selected  as  a  typical 
example,  the  author  ascribes  either  the  formula 

c^<nhSo>^(o^)"^-^<^^" 

or  COOH-NH-C0-G(OONHO :  C.H,-NH„  of  which  the  latter  illus- 
trates at  once  the  l»sic  and  acid  character,  ae  also  its  decomposition 
by  alkalis  to  form  an  acid,  CsHeiNsOs,  by  elimination  of  ammonia  and 
carbonic  anhydride,  thus  :  OOOH-NH-CO(CONHa)  I  CeHsNH,  -f 
H,0  =  COOH-C(CONH0  :  CtHj-NH,  -|-  NH,  +  CO,.  On  the  other 
hand,  the  combination  of  the  benzene  nucleus  with  another  grouping 
by  two  of  its  carbon-atoms  is  unusual.  The  other  formula  illustrates 
the  formation  of  paratoluidine  by  the  dry  distillation  of  the  aniline 
compound,  whilst  the  production  of  the  acid  compound  is  explained  as 
a  result  of  two  successive  reactions,  in  the  first  of  which  a  carboxylic 
acid  ifl  formed  which  subsequently  gives  off  a  molecule  of  water  to 

produce  an imide,  thus:  C0<^2.C0>^^^^)"^»^*^^«  +  2H,0  = 

COOH-C(OH)(CONH0C.H4NH,  +  00,  +  NH„  and 
(ii)  COOH-C(OH)(CONH,)-CeH4-NH4  -  OH,  = 

NH<^g>C(0H)-CH-NH2. 

If  the  latter  formula  be  correct,  then  the  above  compounds  might  be 
considered  as  derivatives  of  dialuric  acid  or  tartronyl  carbamide. 

V.  H.  V. 

Bensylidenephthalide  and  iBobensalphthalide.  By  S. 
Gabriel  (Ber.,  20,  2863— 2868).— Benzylidenephthalide  crystallises 
in  small,  monoclinic  forms ;  a  :b  :  o  =  1'9005  :  I  :  23830  ;  fi  = 
Ve""  2-5'. 

Benzylphthalimidine  (Abstr.,  1885,  902,  1229)  is  readily  obtained 
by  adding  a  mixture  of  benzalphthalimidine  (12  grams)  and 
amorphous  phosphorus  (6  grams)  to  36  c.c.  of  boiling  hydriodic 
acid  (b.  p.  =  127°),  and  subsequently  heating  for  45  minutes 
in  a  reflux  apparatus.  The  yield  amounts  to  80  per  cent,  of  that 
theoretically  possible.    When  treated  with  phosphorus  oxychloride, 
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and  heated  on  a  water-bath  until  hydrogen  chloride  ceases  to  be 
evolved,  a  product  is  obtained  which,  after  extraction  with  water, 
solution  in  alcohol,  and  precipi&tion  with  ammonia,  crystallises  from 
benzene  in  orange-  or  cinnabar- red,  slender  needles  of  the  composition 
OisHiiN.  This  compound  is  soluble  in  chloroform,  but  only  very 
sparingly  in  alcohol,  has  feeble  basic  properties,  and  forms  unstable 
purple  salts  which  are  soluble  in  alcohol,  and  could  not  be  analysed 
vnth  the  exception  of  the  picraie,  CasHiaNsOT,  a  salt  crystallising-  in 
cantharides-green  prisms  appearing  reddish-violet  by  transmitted 
light.  Phthalimidine  also  yields  with  phosphorus  oxychloride  a 
black  powder  having  a  bronze  lustre;  this  is  insoluble  in  all 
ordinary  reagents  and  dissolves  in  sulphuric  acid  with  a  dark  blue 
colour. 

When  isobenzalphthalide  is  heated  with  methylamine  and  alcohol 
for  nine  hours  at  100°,  it  is  converted  into  p^deaoxyhenzoincarhoxyU 
wie^^yZomwic,  COPh'CHa'CeHi'CO'NMeH;  this  crystallises  from  ben- 
zene in  snow-white,  matted  needles,  melts  at  143—144",  and  when 
heated  at  200"  is  converted  into  its  constituents. 

Nitrobenzylidenephthalide,  on  reduction  with  hydriodic  acid  and 
amorphous  phosphorus,  yields  in  addition  to  isobenzalphthalide  a 
white  powder ;  this  crystallises  from  acetic  acid  in  colourless,  compact 
needles,  begins  to  sinter  at  240**,  melts  at  255—257*,  and  dissolves 
in  aqueous  soda  or  potash  yielding  yellow  crystals  of  the 
corresponding  salt.  The  crystals  have  the  composition  CwHnNOt. 
When  the  compound  (1  gram)  is  heated  with  methyl  alcohol  (10  c.c), 
potassium  hydroxide  (1*7  gram)  and  methyl  iodide  (3  g^ms)  at 
100**  for  one  hour,  two  compounds  are  obtained  of  the  composition 
CisHioNOsMe ;  one  of  these  crystallises  out  on  cooling  in  colourless, 
compact  crystals,  which  begin  to  sinter  at  200",  melt  at  235 — 237", 
and  are  sparingly  soluble  in  alcohol,  insoluble  in  alkalis,  whilst  the 
second  remains  in  the  mother-liquor  and  crystallises  from  alcohol  in 
long,  colourless  needles  melting  at  119 — 121**.  Since  the  compound 
is  not  a  lactone,  its  constitution  is  probably  expressed  by  one  of  the 

two   formulsB    CeH4<  qq  jj^  >  or  CaH4<  qq NH*^" 

W.  P.  W. 

Benzyl-derivatives.  By  S.  Gabriel  and  H.  Hendess  {Ber,,  20, 
2869— 2872).— JfeteniYro6erMrt/ZpAf^Ztwi(i«,  NOa'CiH^'CHj-N  I  CgHiOt, 
is  formed  when  an  intimate  mixture  of  metanitrobenzyl  chloride 
(1*7  gram)  and  potassium  phthalimide  (2  grams)  is  heated  at  120^ 
for  about  one  hour.  It  crystallises  in  slender  needles,  melts  at  155", 
and  is  soluble  in  acetic  acid  and  alcohol,  sparingly  soluble  in  water. 
When  heated  with  fuming  hydrochloric  acid  at  200**  for  two  boors,  it 
is  convei*ted  into  a  mixture  of  phthalic  acid  and  metomitrohenzylanUne 
hydrochloride;  the  latter  crystallises  in  needles.  Metanitrobenzyl- 
amine  yields  an  oce^I-derivative,  CtHtNsOsAo,  crystallising  in 
needles  which  melt  at  91**,  and  &  plattnochloridey  (CrHsN,0,)j,H,PtCI«, 
crystallising  in  rhombic  scales,  whilst  reduction  with  tin  and 
hydrochloric  acid  converts  it  into  metcmidohewsylamine ;  this 
dissolves  in  water,  has  a  strongly  alkaline  reaction,  and  fomiB  a 


Digiti 


ized  by  Google 


ORGANIC  OHEMISTRT.  l45 

picrcUe  crystallising  in  sparingly  solnble  scales  and  a  plaMnochlaride, 
CTHs(NH3)t,H,PtCU,  crystallising  in  yellow  scales. 

BeneaUehaehlaroplUhdlide,  CHPh  I  C<^^j^> CO,  is  obtained  when 

tetracWorophtlialic  anhydride  (10  parts)  is  heated  with  phenylacetic 
acid  (5  parts)  and  sodium  acetate  (^  part).  It  crystallises  in  slender, 
yellow  needles,  melts  above  360°,  and  is  practically  insoluble  in  acetic 
acid  and  hot  alcohol,  more  soluble  in  hot  benzene  and  nitrobenzene. 
On  treatment  with  sodium  hydroxide,  it  is  converted  into  m-tetrachloro^ 
desoxyhenzinnorthocarhozyltc  acid,  CHaPh'CO'CjCli'COOH,  which 
crystallises  in  colourless  needles,  melts  at  175°,  dissolves  readily  in 
alcohol,  ether  and  benzene,  and  yields  a  barivm  salt,  (CiftE[7CU08),Ba, 
crystallising  in  pale  rose-coloured  needles. 
DichlorophthaUc  anhydride,  when  similarly  treated,  yields  henzahli- 

ehlorcphtJtaltdej   CHPhI  CJ<^g  ^1  >C0,  which  crystallises  in  small, 

brownish-yellow  needles,  melts  at  210°,  dissolves  readily  in  benzene, 
and  by  the  action  of  alkalis  is  converted  into  M-dichlorodesoxyhenzom- 
orthocarboxylic  (icid,  CiftHioGUOs,  crystallising  in  colourless  needles 
melting  at  117*».  W.  P.  W. 

Resasoin  and  Resorafln.  By  E.  Ehrlich  (Monatsh.,  8,  425-- 
428). — Brunner  and  Kraemer  (Abstr.,  1884, 1333)  proposed  to  drop 
the  prefix  di-  from  the  names  diazoresorcinol  and  diazoresorufin,  but 
the  author  and  Benedikt,  contending  that  these  compounds  are  no 
more  azo-  than  diazo-derivatives,  suggest  re-naming  them  resaeoin  and 
re$orufin. 

Besazoin  when  dissolved  in  potash  and  oxidised  with  hydrogen 
peroxide  yields  hydroxyresazdin^  CieHuNjOT.  This  substance  crystal- 
lises in  almost  colourless  needles  or  scales  which  decompose  before 
fusion,  yielding  a  slight  ciystalline  sublimate  and  leaving  a  carbon- 
aeeons  residue.  It  is  sparingly  solnble  in  alcohol,  soluble  in  glacial 
acetic  and  hydrochloric  acids.  Alkalis  dissolve  it  with  a  reddish- 
yellow  coloration.  When  reduced  with  zinc  and  sulphuric  acid  or 
ammonia,  it  yields  a  derivative  of  the  formula  GisHicNsOt,  crystallising 
in  needles. 

These  oxidation-derivatives  confirm  the  correctness  of  Weselsky 
and  Benedtkt's  formula  CuHisNtOs  for  resazo'in,  but  are  not  in  keep- 
ing with  Brunner  and  Kraemer's  formula  Ci2H»N04  {loc.  cit,), 

L.  T.  T. 

Tliree  Isomeric  Tritolylstibines.  By  A.  Michaelis  and  17. 
Gehzkkn  (Annalen,  242, 164 — 188). — The  preparation  of  the  tritely  1- 
stibines  has  been  previously  described  by  the  authors  (Abstr.,  1884, 1135). 
Paratritolylstibine  forms  hexagonal  rhombohedra  [a  :  c  =  1  :  1'5807]. 
Its  sp.  gr.  at  15-6''  is  1-35448  (water  at  4**  =  1).  It  melts  at  127— 
128"  and  dissolves  freely  in  chloroform.  It  forms  additive  chlorine, 
bromine,  and  iodine  compounds  which  have  already  been  described 
(he.  cit.).  On  the  addition  of  a  cold  alcoholic  solution  of  mercuric 
chloride  to  paratritolylstibine  dissolved  in  alcohol  and  ether,  tritely  1- 
stibinemercnric  chloride  is  precipitated,  (C«H4CH8)sSb,HgC]3,  but  if  hot 
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RolntioiiB  are  mixed,  paratoljlmercuric  chloride,  GeHJ^e'IIgCl,  is 
obtained. 

Orthotritolyhtihine,  SbCCeEUMe),,  melts  at  79— 80**,  and  dissolves 
freely  in  chloroform,  benzene,  ether,  and  light  petroleam.  Ortho- 
tolylmercuric  cMaride,  CeHiMe'HgCl,  is  obtained  as  a  crystalline 
powder  on  mixing  ethereal  solutions  of  mercnric  chloride  and 
mercury  ditolyl.  It  melts  at  145 — 146*.  Orthotritolylmercuric  chloride 
is  freely  soluble  in  chloroform  and  is  deposited  from  alcohol  in  silky 
plates.  Unlike  the  para-compound,  the  alcoholic  solution  is  not 
decomposed  on  boiling,  yielding  tolylmercuric  chloride. 

In  the  preparation  of  orthotritolylstibine,  needle-shaped  crystals 
melting  at  112°  are  obtained.  The  compound  (probably  orthopara- 
tritolylstibine)  is  freely  soluble  in  chloroform,  benzene,  ether,  and 
light  petroleam.  With  mercuric  chloride,  it  yields  a  crystalline  com- 
pound which  melts  at  164°  with  decomposifion.  The  alcoholic 
solution  is  not  decomposed  on  boiling. 

OrihotritolyUtiUne  chloride,  (CeH4-CH3)3SbClj,  melts  at  178—179**, 
the  bromide  melts  at  209— 210^  and  the  iodide  at  174r— 175^  The 
oxide  melts  at  220"*  and  dissolves  freely  in  acids. 

Metatritolyhitibine  melts  at  67 — 68°  and  dissolves  freely  in  ether, 
benzene,  chloroform,  and  acetic  acid.  Its  sp.  gr.  at  15*7°  is  1-3957 
compared  with  water  at  4°.  The  additive  compound  with  mercuric 
chloride  melts  with  decomposition  at  140°.  The  alcoholic  solution 
is  decomposed  by  boiling,  yielding  metatolylmercuric  chloride, 
CsHiMeHgCl  (m.  p.  159—160°).  MetatritolyUtihine  chloride  melts 
at  137 — 138*.  It  is  very  soluble  in  benzene,  ether,  and  chloroform. 
The  bromide  has  been  previously  described  (loc,  cit,).  The  iodide 
melts  at  138 — 139°  and  dissolves  freely  in  chloroform,  benzene,  ether, 
and  alcohol.  The  oxide  is  sparingly  soluble  in  alkalis,  alcohol, 
benzene,  chloroform,  and  ether.     The  basic  acetate^ 

OH-Sb(CeH4Me)3-OAc, 

IS  crystalline  and  melts  at  142 — 143°.  Metatritolylstibine  sulphide^ 
SbS(C«HiMe)s,  is  obtained  as  a  crystalline  compound  by  the  action  of 
hydrogen  sulphide  on  a  solution  of  tritolylstibine  chloride  in  alcoholic 
ammonia.  It  melts  at  162 — 163°  and  dissolves  in  chloroform  and 
benzene.  Chlorine,  bromine,  or  iodine  converts  the  sulphide  (in 
solution  in  chloroform)  into  the  corresponding  chloride,  bromide, 
or  iodide.  W.  C.  W. 

Decomposition  of  Isonitroso-compoaxids.  By  H.  v.  Pechmank 
(jBer.,  20,  2904—2906;  compare  Abstr.,  1887,  WOZ), —BenzoyU 
formaldehyde  hydrate,  C0Ph*CH(0H)2,  is  obtained  as  follows :  nitroso- 
acetophenone  is  dissolved  in  a  strong  solution  of  hydrogen  sodium 
sulphite,  and  the  double  compound  so  obtained  boiled  with  10  parts 
of  30  per  cent,  sulphuric  acid ;  on  cooling,  the  whole  solidifies  to  a 
mass  of  white  needles,  which  are  dissolved  out  in  ether  and  recrystaJ- 
lised  from  water.  It  forms  lustrous,  colourless  needles,  which  melt  at 
73**  and  give  off  water  at  a  higher  temperature.  The  anhydrous 
aldehyde  boils  at  above  142°  under  125  mm.  pressure.  The  hydrate 
has  a  peculiar  penetrating  odour,   dissolves  readily  in  the    nsual 
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solyents,  rednces  ammoniacal  silver  Bolntion,  and  is  converted  into 
mandelic  acid  by  alkalis.  When  the  dilute  aqueous  solution  is 
treated  with  some  drops  of  ammonia,  flakes  separate  which  form 
spheres  on  adding  acid. 

Phenyltoluquinoxaline  (Hinsberg,  Annalen,  237,  370)  is  formed 
when  an  aqueous  aldehyde  solation  is  warmed  with  toluylenediamine 
ftulphate  and  sodium  acetate,  and  crystallises  in  colourless  needles 
melting  at  135^  N.  H.  M. 


N^ative  Natnie  of  Organic  Radicles.    By  Y.  Metbb  (B&r., 
20,  2944 — 2952). — It  was  shown  previously  that  desoxy benzoin  and  *J 
benzyl  cyanide,  when  treated  with  sodium  ethoxide  and  an  alkyl 
iodide,  yield  derivative*  in  which   one  hydrogen-atom  of  the  me- 
thylene-group  is  replaced  by  an  alkyl  radicle,  whilst  ethyl  phenyl-   ^  (' 
acetate  does  not  react  under  similar  conditions  (Abstr.,  1887,  572)^   ^J 
This  reaction  has  now  been  extended  to  a  large  number  of  aromatic  -i  v^ 
compounds  containing  carbonyl-  and  methylene-groups,   and  it  is   - 
found  that  the  hydrogen  of  the  methylene-group  is  displaoeable  by  an 
alkyl  radicle  only  in  compounds  preoisely  analogous  in  constitution  to 
deeoxybenzoiu  and  benzyl  cyanide.    Under  these  conditions,  the  amides 
CH,Ph-CO-NEta    and     CHaPh-CO-NPh,,    the     phenylpropionitrile,  - 
CHJ*h-CH,-CH«-CN,  the  nitrile  of  cinnamio  acid,   CHPh  I  CH-CN,   ' 
and  methyl    diphenylacetate,   CHPh'iCOOMe,   do   not  yield  alkyl-  * 
derivatives ;     aceto-    and    butyro-nitrile    are     unattacked ;      whilst 
dibenzyl     ketone,    CH2Ph*C0*CHjPh,     paraphenylenediacetonitrile, 
CN-CH,-C,H4-CH2-CN,   and    derivatives    of  the   type   COR^CHj.R', 
containing  complex  aromatic  radicles   (naphthyl,  phenanthryl,  <fec.) 
readily    form    alkyl-compounds.      The   sulphone,   SO^Ph-CHaPh,    a 
compound  which  crystallises  well  and  volatilises  without  decomposi- 
tion,  does    not    react    with    sodium  ethoxide    and    alkyl    iodides. 
Di-  and  tri-phenylmethane  also  do  not  yield  alkyl-derivatives  when 
similarly   treated,  whilst  beautiful,  violet-coloured   compounds    are 
formed   by   the  action  of  sodium  ethoxide  on  the  nitro- derivatives 
of  these  hydrocarbons. 

Further  investigation  has  shown  that  under  no  condition  can 
more  than  one  hydrogen-atom  of  the  methylene-group  present 
in  desoxybenzo'in  be  displaced  by  an  alkyl  radicle.  Nor  is  it  possible 
to  effect  a  substitution  of  an  alky]  radicle  for  the  remaining  hydrogen- 
atom  of  the  methylene-group  in  benzoin,  COPh-CHPhOH,  or 
its  acetyl-derivative,  COPhOHPh-OAc.  Diphenylaeetonitrile, 
CHPhj-CN,  a  well-characterised  crystalline  compound,  however, 
is  readily  acted  on  by  sodium  ethoxide  and  halo'id  alkyl-derivatives. 
The  substitution  of  methyl  in  the  phenyl -group  of  benzyl  cyanide 
does  not  seem  to  interfere  with  the  production  of  alkyl-derivatives, 
since  the  three  isomeric  methylbenzyl  cyanides,  CAMe'CHj'CN, 
react  with  sodiam  ethoxide  and  benzyl  chloride  just  as  readily 
as  benzyl  cyanide  itself,  although  the  yield  of  the  product 
C6H4Me-GH(GTHT)*GN  is  not  quite  the  same  in  each  case. 

Like  nitroethane  and  ethyl  acetoacetate,  desoxybenzo'in  and  benzyl 
cyanide  combine  with  nitrous  acid,  diazobenzene,  &c.  The  diazo- 
derivatives  have  little  stability  and  are  difficult  of  isolation ;    the 
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isonitroso-compoTiiidfl,  CO-Ph*CPh !  N-OH  and  CN-OPh :  N-OH,  can 
readily  be  obtained ;  the  latter  crystallises  well  and  is  distinctly  acid 
in  cbaracter.  W.  P.  W. 

Derivatiyes  of  Dimethyl-a-Begorcylio  Acid.  By  H.  Meter 
(Monatsh.,  8,  429 — 438).— Ife^AyZ  dimetkyl-at-resorcylcUe, 

CeHs(OMe),-COOMe, 

crystallises  in  prisms,  melts  at  SI*",  boils  at  298°,  and  sublimes  in  white 
needles.  Methyl  monamethyl-a-resorcylatey  0H'CeH3(0Me)'C00Me, 
which  is  also  formed  dnring  the  methylation  of  dimethyl-o-resorcylic 
acid,  forms  an  oil  boiling*  with  partial  decomposition  at  315®.  Nitro- 
dimethyl-a-resorcylic  ficid,  N02'C«H3(OMe)j*COOH,  may  be  formed 
either  by  heating  the  solid  acid  with  nitric  acid,  or  by  adding  nitric  acid, 
to  an  acetic  acid  solution  of  the  acid.  It  crystallises  fn  yellow  needles 
or  prisms,  is  sparingly  soluble  in  water,  easily  in  alcohol  and  glacial 
acetic  acid,  and  melts  at  225°,  subliming  at  a  higher  temperature. 
It  forms  well-marked  salts,  of  which  those  of  the  alkalis  are  easily, 
the  others  sparingly,  soluble  in  water.  On  reduction,  it  yields 
amidodimethyhob-resoTcylic  addy  N'H,*C6Hj(OMe)2'COOH,  which  crys- 
tallises in  hexagonal  plates,  easily  soluble  in  alcohol,  sparingly  in 
water,  and  melting  with  decomposition  at  182°.  Its  hydrochloride 
and  stannochloride  crystallise  in  needles.  The  stiver  and  copper  salts 
are  very  sparingly  soluble  in  water.  The  ami  do-acid  does  not  yield  a 
quinoline- derivative,  and  consequently  the  amido.  (respectively  nitro-) 
g^up  is  probably  in  the  para-position  to  the  canrboxyl- group. 

When  calcium  dimethyl-ot-resorcylate  is  subjected  to  dry  distillation, 
dimethylresorcinol  distils  over.  The  residue  contains  calcium  car- 
bonate, a  resinous  compound  (probably  an  etheric-derivative  of  res- 
orcinol),  and  the  calcium  salt  of  an  acid  which  the  author  has  not 
yet  isolated.  This  acid  melts  at  about  222°,  gives  a  violet  coloration 
with  ferric  chloride,  and  is  therefore  an  ortho-hydroxy  acid. 

L.  T.  T. 

Action  of  Phthalic  Anhydride  on  Amido-acida.  By  L.  Rbise 
(Annalen,  242,  1— 22).— Drechsel  baa  shown  (Abstr.,  1883,  1126) 
that  phthalylamidoacetic  acid  is  formed  by  the  action  of  phthalie 
anhydride  on  glycocine,  and  he  has  described  the  properties  of  the 
acid  and  of  several  of  its  salts.  The  sodium  salt  is  very  soluble  in 
water,  bat  it  is  precipitated  on  the  addition  of  aloohoi  io  the  solution. 
The  precipitate  has  the  composition  CioHeNOiNa  -h  HsO.  The  am* 
monium  salt,  CioHeNO^NHi,  is  prepared  by  adding  alcoholic  ammonia 
to  an  alcoholic  solution  of  the  acid ;  it  melts  at  205°  with  deoompom- 
tion.  The  salt  is  very  soluble  in  water ;  the  aqueoos  solatkni  iooes 
ammonia  on  evaporation.  When  a  cold  solution  of  copper  sulphat* 
is  added  to  the  sodium  salt,  rhombic  prisms  or  plates  of  a  pale  bine 
colour  are  deposited  having  the  composition  (CioHeN04)aCu  -f  3HaO, 
but  on  mixing  hot  solutions  the  anhydrous  salt  is  deposited  in  six-sided 
plates.  When  the  copper  salt  is  cautiously  heated,  phthalimide  and 
benzoic  acid  sublime.  The  silver  salt,  CwHeNOiAg,  is  deposited  from 
hot  aqueous  solutions  in  prisms.    By  the  action  of  ethyl  iodide  on 
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this  salt,  the  etbylio  saU,  doHeNOiEt,  is  obtained.  It  crTstalHses  in 
needles,  dissolves  freely  iu  ether,  chloroform,  and  hot  alcohol,  melts 
at  104 — 105"*,  and  distils  at  a  temperature  above  800°  without  decom- 
position.    It  is  qaickly  saponified  bj  boiling  water. 

Salts  of  gljcocinephthaloic  acid  are  formed  by  neutralising  hot 
aqneous  solutions  of  the  alkalis  or  alkaline  earths  with  phthalylamido> 
acetic  acid,  and  evaporating  the  solution.  The  sodium  salt  is  amor- 
phous. It  is  precipitated  as  a  gelatinous  mass  on  the  addition  of 
aloohol  to  the  concentrated  aqueous  solution.  The  potassium  salt  is 
deliquescent,  and  crystallises  in  needles;  the  barium  salt  forms 
rhombic  plates.  The  copper  salt  is  deposited  in  needle-shaped  crys* 
tals  on  the  addition  of  the  sodium  salt  to  a  solution  of  copper 
sulphate.     The  crystalline  silver  salt  is  soluble  in  hot  water. 

Fhth^ylamidoea/prQio  acid^  G14HUNO4,  is  prepared  by  fusing  a  mix- 
ture of  phthaHc  anhydride  and  leucine.  The  pure  acid  crystallises  in 
needles,  melts  at  115 — 116°,  and  is  soluble  in  alcohol  and  ether ;  on 
the  addition  of  water  to  the  alcoholic  'solution,  the  acid  is  deposited 
in  the  form  of  an  oily  liquid.  The  alcoholic  solution  is  laovogyrate. 
On  dry  distillation,  optically  inactive  phthalylamidocaproic  acid  is 
formed.  The  inactive  acid  can  be  recrystallised  from  hot  alcohol  and 
ether.  It  melts  in  boiling  water,  and  the  solution  on  cooling  deposits 
a  few  crystals.  The  active  aoid  forms  a  crystalline  platodiammonium 
salt,  Pt(NH,*NH,CttHMN04)«  +  3H,0,  insoluble  in  alcohol.  The  in- 
active acid  forms  a  similar  compound  containing  3^  mols.  H3O,  which 
is  less  soluble  in  cold  water  than  the  salt  of  the  optically  active  acid. 
The  copper  salt  is  amorphous.  It  is  soluble  in  aloohol,  and  is 
decomposed  by  heat,  yielding  butylphthalimide. 

The  phthalylamidocaproic  acids  are  converted  by  the  action  of 
alkalis  into  leucinphthaloic  acida,  and  finally  into  leucine  and  phthalio 
acid. 

The  sodium  salt  of  the  optically  active  lencinephthaknc  acid  is 
amorphous,  and  is  deposited  as  a  gelatinous  mass  on  the  addition  of 
alcohol  to  the  aqueous  solution.  The  potassium  salt,  KiCuHi^NOs,  is 
crystalline  and  freely  soluble  in  water.  The  barium  salt  is  crystalline 
and  sparingly  soluble.  The  platodiammonium  salt  forms  rhombic 
plates  freely  soluble  in  water,  sparingly  soluble  in  alcohol,  and  in- 
soluble in  ether.  The  amorphous  copper  salt  dissolves  freely  in 
alcohol.  The  free  acid,  C00H-CeH4-C0-NH-CH(C00H)-CH,Pr«,  is 
soluble  in  alcohol  and  ether.  It  is  decomposed  by  boiling  water,  yield- 
ing phthalic  add  and  leucine.  It  melts  at  130 — 132",  and  splits  up 
into  water  and  phthalylamidocaproic  acid  (active).  The  potassium 
salt  of  inactive  leucinephthaloic  acid  is  deposited  in  crystals  on  the 
addition  of  alcohol  to  the  aqueous  solution.  The  silver  salt  is  amor- 
phous. The  free  acid  melts  at  152 — 153°,  splitting  up  into  inactive 
phthalylylamidocaproic  acid  and  water.  It  closely  resembles  the 
optically  active  acid  in  its  properties.  W.  0.  W. 

Action  of  Phthalyl  Diohloride  on  Ethyl  Sodiomalonate.  By 
J.  WiSLiCBNUS  (Annalen,  242,  23— 93).— By  the  action  of  phthalyl 
dichloride  (1  mol.)  on  ethyl  sodiomalonate  (2  mols.)  mixed  with  ether, 
a  mixture  of  ethyl  phthalyl malonate,  dimalonate  and  phthaloxyldi- 
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malonate  is  obtained.  The  crade  prodnct  is  treated  with  water,  and 
the  ethereal  solution  evaporated.  An  oily  liquid  remains  which 
deposits  crystals  of  ethyl  phthalylmalonate.  In  the  course  of  a  few 
days,  ethyl  phthalozyldimalonate  is  also  deposited.  On  distilling  the 
uncrystallisable  mother-liquor  in  a  current  of  steam,  ethyl  malonate 
volatilises ;  the  non-volatile  oil  consists  of  ethyl  phthalyldimalonate. 
After  it  has  been  purified  by  washing  with  a  solution  of  sodium  car- 
bonate, it  solidifies,  forming  a  crystalline  mass. 

Ethyl  phthalylmalonatfif  CisHuOs,  is  deposited  from  ether  in  tri- 
clinic  prisms.  The  crystals  are  highly  refractive.  The  ethereal  salt 
dissolves  in  14  times  its  weight  of  ether  at  9^,  and  in  1*7  times  its 
weight  of  ether  at  35^.  It  is  more  soluble  in  alcohol.  It  melts  at 
74*5°,  and  on  cooling  the  fused  mass,  the  solidification  proceeds  from 
certain  points  in  a  peculiar  and  characteristic  manner. 

Ethyl  phthaUmyldimdlonatey  CnSuP^y  is  deposited  from  ether  in 
needles  and  from  alcohol  in  prisms.  It  requires  184  parts  by  weight 
of  ether  at  9*",  and  174  parts  of  absolute  alcohol  at  14°  for  solution. 
It  is  dissolved  by  alkalis  with  an  intense  yellow  coloration.  The  sub- 
stance melts  at  116*5°  if  the  temperature  is  slowly  raised,  and  at  106' 
if  it  is  quickly  heated.  In  the  latter  case,  it  soon  solidifies  and  melts 
again  at  116*5°. 

Ethyl  phthalyldimalonate,  CnHaeOio,  is  deposited  from  hot  alcohol 
in  prisms  melting  at  48*5°.     It  is  freely  soluble  in  alcohol  and  ether. 

Ethyl  phthalylmalonate  is  decomposed  by  alkalis,  yielding  ethyl 
alcohol,  and  phthalic  and  malonic  acids.  It  also  splits  up  on  boiling 
with  water  into  ethyl  malonate  and  phthalic  acid.  When  reduced 
with  zinc-dust  and  acetic  acid,  it  unites  with  four  atoms  of  hydrogen, 
forming  diethyl  hydrogen  hemyhnaloncarhoxylatej 

C00HCJ£4-CH,-CH(C00Et),. 

The  formation  of  this  monobasic  acid  is  incompatible  with  the  sym- 
metrical formula  for  ethyl  phthalylmalonate.  The  new  compound  is 
^ery  soluble  in  alcohol  and  ether,  but  it  requires  2230  times  its  weight 
of  water  at  17°  for  solution.  It  melts  at  86°.  The  sodium  salt  is 
deliquesoent  and  is  precipitated  by  ether  from  its  alcoholic  solution. 
The  silver  salt,  dsHnAgO*,  is  soluble  in  hot  water  and  is  crystalline. 
On  treatment  with  ethyl  iodide,  it  yields  triethyl  benzylmaloncarboxyl- 
ate,  a  colourless  liquid  boiling  at  250*"  under  45  mm.  pressure. 
BipotaMium  ethyl  benzyhnaloncarhoxylate,  GeH7(C00K)s*C00£t,  is 
formed  when  a  solution  of  the  potassium  salt  of  diethylbenzylmalon- 
carboxylic  acid  is  left  in  contact  with  potassium  hydroxide  for  one 
hour  at  the  ordinary  temperature,  but  benzylmalonorthocarborylie  add, 
COOH-CJBU-CaH,(COOH)„  is  produced  if  the  salt  is  boiled  with  an 
excess  of  alkali  and  then  acidified.  This  acid  is  soluble  in  hot  water. 
It  begins  to  decompose  at  170°,  and  at  ISO"*  it  is  completely  converted 
into  carbonic  anhydride  and  the  hydrocinnamorthooarboxylic  acid 
described  by  Gabriel  and  Michael  (Abstr.,  1878,  426). 

Phthalyldiamide,  CeHsNaOs,  is  deposited  in  crystals  when  alcoholic 
ammonia  is  added  to  a  solution  of  ethyl  phthalylmalonate  in  absolute 
alcohol.  It  is  insoluble  in  the  usual  solvents,  and  by  boiling  with 
water  or  by  heating  at  210°  is  decomposed,  yielding  phthalylimide. 
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Sodium  etboxide    acts  on    etlijl    phthaljlmalonate,  forming    ethyl 

pTUhalyloxethyUodiamalofuUe,         CO<^^>C(OEt)  -CNaCCOOBt),. 

The  sodium  atom  is  easily  displaced  hj  hydrogen,  yielding  ethyl 
phthalylozyethylmalonate,  a  substance  wluch  is  easily  decomposed  by 
TTarm  alkalis,  yielding  ethyl  alcohol,  phtbalic  and  malonic  acids.   Ethyl 

phthalyloxyethylethylmdUmate,   C0<^^^>C(0Bt)CBt(C00Et)8,    is 

formed  by  the  action  of  ethyl  iodide  on  the  preceding  sodium  com- 
pound. It  is  saponified  by  alcoholic  potash  at  the  ordinary  tempera- 
ture, but  the  pn>duct  splits  up  into  alcohol  and  the  potassium  salt, 
CiaH^KaOT.  On  the  addition  of  hydrochloric  acid  to  a  solution  of  the 
potassium  salt,  benzoylorthocarboxethylmalonic  acid  is  liberated,  but 
it  spontaneously  decomposes  into  phthalic  and  malonic  acids.  An 
oily  liquid  which  behaves  in  a  similar  manner  is  obtained  when  an 
acid  is  added  to  the  solution  of  ethyl  phthalylmalonate  in  alkalis.  It 
is  probable  that  the  sodium  compound  of  ethyl  phthalylhydroxy- 
malonate  is  formed  in  the  first  instance,  and  that  it  is  converted  into 
ethyl  phthalylhydroxymalonate,  which  at  the  ordinary  temperature 
splits  up  into  phthalic  anhydride  and  ethyl  malonate.  At  lOO"*,  ethyl 
raonochloracetate  converts  the  ethyl  phthalyloxyethylsodiomalonate 
into  the  ethyl  phthalylethylethenyltricarbozylate.  On  hydrolysis, 
this  acid  yields  benzoylorthocarbozethenyltricarboxylic  acid,  which  is 
decomposed  by  water,  yielding  ethenyltricarboxylic  and  phthalic 
acids. 

Ethyl  phthaloxydimalonate  uuites  with  potassium  hydroxide,  form- 
ing orauge-coloured  crystals  of  the  composition  CnHseKOio.  A  yellow 
sodium  compound,  CnHjiNatOio,  is  produced  by  the  action  of  an 
ethereal  solution  of  ethyl  phthalyldimalonate  on  ethyl  sodiomalonate. 
The  sodium  is  displaced  by  ethyl  on  treatment  with  ethyl  iodide,  and 
the  product  is  decomposed  by  alkalis  into  alcohol,  ethylmalonic  and 
phthalic  acids.  The  yellow  substance  is  probably  a  mixture  of  the 
two  isomerides, 

C0<5'^>C[CNa(C00Et)a],  and  C«H4[C0-CNa(C00Bt)a],. 

By  the  action  of  acetic  anhydride,  phthalic  anhydride,  or  phthalic 
chloride  on  the  yellow  sodium  compound,  ethyl  phthaloxyldimalonate 
is  formed,  but  glacial  acetic  acid  decomposes  the  substance  with  the 
formation  of  ethyl  malonate  and  ethylphthalylmalonate,  together 
with  small  quantities  of  ethyl  phthalyldimalonate.  Hot  water  also 
decomposes  the  sodium  compound,  yielding  ethyl  phthalyldimalonate 
(from  the  unsymmetrical  compound),  and  ethyl  malonate  and  sodium 
phthalate  from  the  symmetrical  isomeride.  It  is  decomposed  by 
bromine  into  ethyl  phthalylmalonate  and  ethyl  dibromomalonate, 
C«HMNa,0,o  +  2Br,  =  2NaBr  +  CnHuO.  4-  CBra(COOEt),.  Ethyl 
phthaloxyldimalonate  unites  with  four  atoms  of  nascent  hydrogen, 
forming  a  neutral  oil  of  the  composition  OmHibOs.  Ethyl  phthaloxyl- 
dimalonate is  probably  an  unsymmetrical  compound,  having  the  consti- 
tution represented  by  the  formula  C0<^7^QgT>C  I  C(COOEt),. 
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Ethyl  phthftljidimalonate  disBolves  in  alkalis,  formixig  an  orange- 
coloured  liquid.  If  the  Bolution  is  heated  at  100**  for  some  hours, 
the  colour  disappears ;  on  the  addition  of  an  acid,  a  tribasic  acid, 
C00HCeH4'C(CH,-C00H),-0H,  is  liberated,  which  at  once  splits  up 

into  water  and  phthalyldiacetio  acid,  CO<f  ^>C(CH,'C00H)2. 

A  yellow  potassium  compouud,  CnHaiKaOio  +  2H,0,  is  precipitated 
on  the  addition  of  ether  to  the  orange- coloured  solution  of  ethyl 
phthalyldimalonate  in  alcoholic  potash.  It  is  reconverted  into  ethyl 
phthalyldimalonate  by  the  action  of  acids. 

If  phthalic  chloride  is  added  to  a  nuzture  of  ether  and  ethyl  sodio- 
malonate  at  the  ordinary  temperature,  the  chief  product  ot  the  re- 
action is  ethyl  phthalylmalonate,  but  if  half  the  chloride  is  slowlj 
added  to  the  warm  mixture,  and  the  product  heated  for  some  tinLe 
before  the  remainder  of  the  phthalic  chloride  is  added,  the  chief  pro- 
duct is  ethyl  phthalozyldimalonate,  a  small  quantity  of  ethyl  phthalyl- 
dimalonate is  also  formed.  By  reversixig  the  process,  and  adding  the 
mixture  of  ether  and  ethyl  sodium  malonate  to  the  phthaUc  chloride, 
a  large  yield  of  ethyl  phthalylmalonate  is  obtained,  together  with  half 
the  weight  of  phthalyldimalonate,  and  -g^th  of  phthalozyldimalonate. 
Phthalic  anhydride  acts  on  ethyl  sodium  malonate,  forming  sodium 
phthalate,  ethyl  phthalylmalonate  and  ethyl  malonate. 

W.  C.  W. 

Benzenetrisalphonic  Acid.  By  G.  L.  Jaceson  and  J.  F.  Wing 
(Amer,  Ohem.  /.,  9, 325—347.  Compare  Abstr.,  1886,  623) .— Senhof er 
prepared  benzenetrisulphonic  acid  by  heating  benzene  with  phos- 
phoric anhydride  and  fuming  sulphuric  acid ;  the  authors  in  prepar- 
ing potassium  benzenepafadisulphonate  also  obtained  benzenetrisulw 
phonic  acid ;  and  its  formation  was  proved  to  be  due,  during  a 
second  heating  of  the  ingredients,  to  the  action  of  potassium  sulphate 
previously  formed ;  a  similar  action  possibly  takes  place  in  Claessoa's 
method  (heating a  potassium  sulphonate  with  sulphuryl  chloride),  and 
Neville  and  Winther's  method  (heating  the  acid  sulphates  of  the 
amines).  The  potassium  sulphate  can  be  replaced  by  silver  sulphate, 
and  verv  imperfectly  by  aluminium  sulphate,  but  not  by  zinc  sulphate, 
and  it  therefore  acts  not  as  a  dehydrating  agent,  but  as  a  carrier  of 
sulphuric  acid. 

Potassium  bemenefrisulphonate^  C,H,(S08K)b  -f  3H,0  [=1:3:5], 
is  easily  prepared  by  heating  16  grams  of  potassium  benzenemetadisuT- 
phonate  with  18  grams  of  strong  sulphuric  acid,  until  the  mass  begins 
to  get  pasty,  when  it  is  dissolved  in  water  and  converted  into  the 
potassium  salt  by  the  usual  methods ;  the  yield  amounts  to  44i  per 
cent.  The  preparation  may  be  made  from  benzene  itself,  but  the 
product  is  more  difficult  to  purify  owing  to  the  formation  of  para- 
disulphonic  compounds.  The  salt  forms  monoclinic  plates  or  needles : 
/J  =  68"  38f  ;  a  :  6  5=  1  :  2-10  ;  3546  parts  of  the  anhydrous  salt 
are  dissolved  by  100  of  water  at  20*.  Attempts  to  brorainate  or 
nitrate  the  acid  were  unsuccessful,  Bemseneiriiulftluniic  chhride^ 
CeH,(S0,Cl)8,  is  prepared  by  the  usual  methods;  it  melts  at  184**  and 
soon  after  sublimes  slowly ;  it  is  slowly  decomposed  by  boiling  water, 
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and  is  best  reciyfttalliaed  from  ohioroform.  Ethyl  benzenetrUulphonate, 
C«H3(SOsEt)3,  is  readily  obtained  from  the  silver  salt  and  ethyl  iodide ; 
other  methods  are  not  suitable.  It  melts  at  147°,  but  is  decomposed 
by  long  heating  at  lower  temperatures.  It  orystalliaes  readily  from 
benzene,  and  is  insoluble  in  water ;  it  is  decomposed  by  boiling  with 
absolute  aloohol,  the  free  acid  and  ethyl  ether  being  formed,  B^mene^ 
irisulphoncutnidej  CftHs(SOsNHs)s,  is  formed  from  the  chloride  by  the 
action  of  aqueous  ammonia.  It  may  be  crystallised  from  water  or 
alcohol,  and  melts  at  310 — 315**.  The  follawing  salts  are  described, 
CA(SOJ^HAg)a,  aH3(S0»NHHg-0H)„  and  [C.H/SO.NH),],Hg, 
botb  formad  with  difficulty,  and  [C«H8(SO,)i]t[Cu(NH8)4]i.  Attempts 
to  prepare  the  imide  were  not  altogether  successful.  Bemenetrisulpho-, 
henxoylamide,  CsH^S0ftNH62)8,  is  obtained  by  acting  with  benzoic 
chloride  on  thd  sulphonamide  at  temperatures  not  above  14^,  It  is 
purified  by  orystaUisation  from  alcohol,  but  shows  no  definite  melting 
point,  owing  to  its  ready  decomposition.  It  dissolves  easily  in  alkalis, 
and  forms  salts  such  as  CHi^SOalia^NaBzJb,  and  [C«H8(SO,NBz)8]Ba«  + 
12H80,  both  being  uncrystallisable.  When  the  benzoylamide  is 
treated  with  phosphorus  pentachloride,  the  substance 

CJBaCSCN :  CClPh)„ 

is  formed,  which  by  warming  with  aniline  is  converted  into  the  com* 
pound  C*H,(SO,N :  CPb-NEPh)„  melting  at  195%  and  best  crystal, 
lised  from  fUcohol.  Bemen^trisulphofiiUde,  06Ha(SOtNHPb)fl,  formed 
by  the  action  of  aniline  on  the  sulphochloride ;  it  crystallises  well  from 
alcohol,  and  melts  at  237°. 

The  constitution  of  the  benzenatrisulphonic  acid  here  described  i^ 
ascertained  by  fusion  of  the  potassium  salt  with  potassium  cyanide  and 
saponifying  the  nitrile  formed,  when  the  only  product  is  trimesic  acid  $ 
moreoyer,  when  the  sulphochloride  is  heated  with  phosphorus  penta-* 
chloride  at  200°,  it  is  converted  into  the  symmetrical  trichlorbenzenei 
hence  [(SO,H),  =  1:3:5],  fl.  B. 

Solphoneflnoresoein.  By  I.  Hemssk  and  C.  W.  HAms  (Amer, 
Chem,  J.,  9,  372— 379).— It  has  been  previously  shown  (Abstr.,  1885, 
539),  that  when  resorcinol  is  heated  with  orthosulphobenzoic  acid,  it 
yields  a  highly  fluorescent  substance.  This  is  now  shown  to  be  one 
of  a  new  class  of  compounds,  the  sulphonphthale'ins. 

Sulphonfluoresc^n,  0<§'^^J2gj>C<^j55!>SOi  +  2HaO,  is  ob- 

taiDed  when  orthosulphobenzoic  acid  is  fused  with  resorcinol  at  175-^^ 
185^  until  the  mass  becomes  pasty.  The  mass  is  crystallised  from 
water,  and  the  crystals  washed  with  ether ;  they  are  pale  straw-yellow, 
and  probably  monoclinic.  It  shows  a  feeble  green  fluorescence,  much 
stronger  in  allcaline  solution,  is  very  soluble  in  water  and  alcohol,  but 
dissolves  only  slowly  in  ether.  It  does  not  melt  without  decomposi- 
tion.  It  has  decided  acid  reactions,  differing  from  fluorescein  in  that 
it  decomposes  carbonates.  The  barium,  (Ci0Hi8OiS)sBa,  and  calcium 
salts  are  described,  as  also  a  crystalline  acetyl- derivative.  When 
treated  with  bromine  in  acetic  acid  solution,  it  yields  a  dibromide, 
CifHwBrsOeS,  and  with  sulphuric  acid  it  yields  an  intensely  fluorescent 
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acid.  Nascent  hydrogen  reduces  it  to  a  colourless  substance  that  re* 
oxidises  in  the  air.  H.  B. 

Diphthalic  Acid.  By  C.  Gbaebe  and  P.  Jttillabd  (Armalen,  242, 
214 — 257). — Pure  diphthalic  acid  is  a  colourless  substance  which 
melts  at  270—272'*.  The  methyl  salt,  CieHeOeMe,,  obtained  by  the 
action  of  methyl  iodide  on  silver  diphthalate,  crystallises  in  plates  of 
a  lemon  colour.  It  melts  at  191 — 192^.  The  ethyl  salt  forms  lemon- 
coloured  needles,  and  melts  at  154 — 155**.  When  hydrogen  chloride 
is  passed  into  warm  ethyl  alcohol  containing  diphthalic  acid  in  solu- 
tion and  suspension,  colourless  plates  are  deposited  of  the  composition. 
GisHuOe.  The  compound  melts  at  174"*,  and  dissolves  in  alcohol, 
ether,  and  chloroform.  If  methyl  alcohol  is  substituted  for  ethyl 
alcohol  in  the  previous  experiment,  a  crystalline  compound  is  obtained 
which  melts  at  275*".  After  recrystallisation  from  phenol,  it  seems  to 
have  the  composition  dJSLuO^,  These  substances  are  decomposed  by 
hydrochloric  acid  at  150"*,  yielding  diphthalic  acid  and  methyl  or 
ethyl  chloride. 

At  180°,  hydroxylamine  hydrochloride  acts  on  diphthalic  acid  in 
presence  of  alcohol,  forming  a  compound  of  the  composition  CieHigNsOi. 
This  substance  is  also  formed  by  heating  at  100"*  in  sealed  tubes  a 
mixture  of  hydroxylamine  hydrochloride,  alcohol,  and  diphthalic 
anhydride,  but  if  the  operation  is  carried  on  in  an  open  vessel  an 
ethereal  salt  is  produced.  The  first  compound  crystallises  in  slender 
needles,  melts  at  285 — 286°,  and  dissolves  in  phenol. 

The  lactone  of  benzhydroltricarboxylic  acid  is  obtained  by  dissolv- 
ing diphthalic  acid  in  a  4  per  cent,  solution  of  sodium  hydroxide,  and 
heating  the  solution  at  110 — 115°  for  three  minutes.  When  cold, 
the  product  is  acidified  with  hydrochloric  acid  and  the  lactone  is 
precipitated.  It  is  soluble  in  choroform  and  in  alcohol.  On  boiling 
the  alcoholic  solution,  carbonic  anhydride  escapes,  and  the  lactone  of 
benzhydroldicarboxylic  acid  is  formed.  On  reduction  with  phosphorus 
and  hydriodic  acid  at  170°,  the  lactone  of  benzhydroltricarboxylic  acid 
is  converted  into  diphenylmetha/netrtM/rhoxylic  acid, 

C00H-CH(CeH4-C00H),. 

This  acid  is  soluble  in  hot  water  and  crystallises  with  1  mol.  HsO. 
It  begins  to  decompose  at  its  melting  point,  218 — 220°,  and  at  250 — 
270°  it  is  complelely  converted  into  a  red  compound,  deH^Oi,  which 
melts  at  260°.  This  red  substance  is  also  formed  by  dissolving  the 
acid  in  warm  sulphuric  acid  and  pouring  the  solution  into  water. 

Benzhydroldicarhoxylio  acid,  OH'OH(C6H4*OOOH)j,  is  formed  by 
heating  diphthalic  acid  with  a  50  per  cent,  solution  of  potassium, 
hydroxide  at  125 — 130°  for  five  minutes.     The  lactonic  acid, 

C0<3^>CH-C00H, 

dissolves  freely  in  alcohol,  ether,  and  chloroform ;  it  tnelts  at  203^. 
On  oxidation,  the  alkaline  solution  yields  benzophenonedicarboxylic 
acid,  and  the  acid  solution  when  treated  with  chromic  acid  yields  the 
dilaotone  of  the  above  acid.     On  reduction  with  hydriodic  acid  and 
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phoBpboms,  dipfaenjlmetfaanedicarboxjlio  and  dihjdroantliraceiie- 
carboxjlic  acids  are  obtained. 

If  the  lactone  is  sublimed,  the  sublimate  melts  at  171**,  and  has  the 
same  composition  as  the  lactone. 

The  potassium  and  barium  salts  (CisHioOsBa  +  HtO)  of  benz- 
hydroldicarboxjlic  acid  are  amorphous.  The  ammonium  sa)t  of  the 
lactone  is  c^stalline.  The  following  salts  of  the  lactone  are  insoluble 
in  water:  (Ci*H,O0JBa4-2iH,O,  (Ci5H.04),Cu-h3H,0,and  C,5H.04Ag. 
The  methyl  salt  melts  at  154--155%  and  the  ethyl  salt  at  99*5''.  The 
amide,  CisHgOs'NHi,  crystallises  in  needles,  and  melts  at  158 — 160°. 
The  lactone  unites  with  phenylhydrazine,  forming  the  crystalline 
coinpound  CjiHmNjOs.  It  also  forms  a  crystalline  dinitro-derivative, 
C^HaOiCNO,),,  melting  between  270*  and  280*.  The  ethyl  salt, 
C»H,04(N02),Et,  melts  at  14d— 148'. 

Benzopheiionedicarboxylic  ctcidf  G0(CeH4'G00H)s,  is  soluble  in 
alcohol,  ether,  and  acetic  acid.  It  melts  between  150  **  and  155°, 
losing  a  molecule  of  water,  and  forming  the  dilactone.  The  potas- 
siuni  and  ammonium  salts  crystallise  in  needles,  and  are  freely  soluble 
in  water.  The  copper  salt  is  insoluble,  and  the  silver  salt  sparingly 
soluble.  The  bo/rviMn  salt,  CiftHgOftBa  +  5HsO,  forms  prisms,  which 
dissolve  freely  in  hot,  and  sparingly  in  cold  water.  Anthraquinone 
is  formed  when  the  anhydrous  barium  salt  is  strongly  heated.  The 
methyl  salt,  GuHsOsMei,  melts  at  85 — 86"*^  and  the  ethyl  salt  at 
73—74°. 

The  dilactone  of  henzophenonedicarhoxylic  acid,  CI(<_q  J>CO  h,  is 

obtained  in  crystals  when  strong  hydrochloric  acid  is  added  to  a  con- 
centrated alcoholic  solution  of  benzophenonedicarbozylic  acid.  It  is 
soluble  in  benzene,  chloroform,  hot  acetic  acid,  and  hot  alcohol.  When 
reduced  with  zinc-dust  and  acetic  acid,  it  is  converted  into  the  lactone 
of  benzhydroldicarboxylic  acid,  and  when  reduced  with  hydriodic 
acid  and  phosphorus  at  170°,  it  yields  diphenylmethanedicarboxylic 
acid  and  a  small  quantity  of  dihydroanthracenecarboxylic  acid.  At 
200*,  if  much  phosphorus  is  used,  the  chief  product  is  methyl- 
anihracene  hexahydride.  Fuming  sulphuric  acid  converts  the 
dilactone  into  anthraquinonesulphonic  acid.  The  imide  of  benzo- 
phenonedicarboxylic  acid  is  obtained  on  heating  the  ammonium  salt 
of  the  acid,  or  by  the  action  of  ammonia  on  the  dilactone ;  it  forms 
colourless  crystals,  and  melts  at  251 — 252°.  It  is  converted  into  the 
di'imidey  CisHioOaNs,  by  treatment  with  alcoholic  ammonia  at  140° ; 
this  is  soluble  in  acetic  acid,  hot  water,  and  hot  alcohol.  It 
crystallises  in  prisms,  and  melts  at  284 — 286''.  The  acetoxime  of 
benzophenonedicarboxylic  acid  forms  colourless  crystals,  and  melts 
at  213 — 214*.  When  the  dilactone  is  treated  with  dilute  alcohol  and 
faydroxylamine  hydrochloride  at  a  gentle  heat,  the  ethyl  salt  of  the 
acetoxime  is  obtained ;  it  melts  at  146 — 149°. 

Phenylhydrazine  unites  with  benzophenonedicarboxylic  acid,  form- 
ing a  crystalline  compound  of  the  composition  CaiHisOsNs,  which 
melts  at  155°,  and  loses  2  mols.  HsO,  yielding  the  compound 
CnHiiOftN).    This  sitbstance  can  also  be  prepared  by  slowly  adding 
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plienyllijdrazine  to  a  warm  alcolxolic  solutloii  of  the  dilaetone.  It 
melts  ab  230°,  and  is  soluble  in  hot  alcohol. 

Diphenylmethcmedicarboxylic  add^  GHa(GeH4*C00H)i,  melts  at 
254' 5°,  and  at  280°  yields  a  snblimate  which  consists  of  a  mixture 
of  anthraqninone  and  unaltered  acid.  The  acid  is  soluble  in  alcohol 
and  ether.  It  is  oxidised  by  potassium  permanganate  to  benzophenone* 
dicarboxylic  acid.  Strong  sulphuric  acid  at  100°  converts  it  into 
«-anthranolcarboxylic  acid.  The  barium  salt,  CuHioOiBa  +  6HtO,  is 
crystalline.  The  methyl  salt,  dsHioO^Mei,  is  very  polubl^  iji  alcohol, 
and  melts  at  43 — 44*. 

a-Anthranolcarhoxylic  add  dissolves  freely  in  alcohol  and  ether, 
and  melts  at  252 — 253*;  when  oxidised,  it  yields  anthraquinone- 
carboxylic  acid  melting  at  286°.     eL-Dihydroanthracenecarhoxylie  acid^ 

C^i^C^Q^'^CiRi'GOOBij  crystalliBes  in  yellow  prisms,  and  is  soluble 

in  alcohol  and  ether.  It  melts  at  209°,  and  on  oxidation  with  potas- 
sium permanganate  yields  the  anthraquinonecarboxlic  acid  which 
melts  at  288*'.  a-Methylanthracene  hexahydride  crystallises  in  plates, 
and  dissolves  freely  in  alcohol,  ether,  and  chloroform.  On  oxidation 
with  a  mixture  of  chromic  and  acetic  acids,  it  yields  a-methyl- 
anthraquinone,  crystallising  in  yellow  needles,  and  melting  at  152 — 
154°.  W.  0.  W. 

Anramines.  By  W.  PEmMAJfN  (Per.,  20,  2844— 2862).— Com- 
mercial auramine  is  the  hydrochloride  of  a  base  obtained  by  the 
action  of  ammonium  chloride  on  tetramethyldiamidobenzophenone ; 
the  author,  however,  gives  to  the  base  itself  the  name  auramine. 

Tetramethyldiamidobenzophenone  (this  Journ.,  1876,  ii,  298) 
crystallises  in  silvery- white  scales,  melts  at  172 — 172'5°,  and  is  in- 
soluble in  water,  very  sparingly  soluble  in  ether,  soluble  in  alcohol  and 
benzene.  The  hydrochloridey  Gi7HMNsO,2HCl,crystalliBe8  from  alcohol  in 
small,  white,  radially-grouped  prisms,  and  decomposes  in  aqueous  solu- 
tion with  separation  of  the  base ;  thej9Za^inocAZonV2e,Gi7HaoNsO,HiPtCl«« 
is  a  granular,  yellow  precipitate,  sparingly  soluble  in  water  and 
alcohol;  the  piorate,  Ci7H«)N2O,0eH2(NOayOH,  crystallises  from 
alcohol  in  small,  purple-red,  radially-grouped  prisms,  melts  at  156-^ 
157"^,  and  is  very  sparingly  soluble  in  hot  water,  soluble  in  alcohol. 

Auramme  hydrochhnde  (oommercial  auramine),  GnHtiNs^HGl  + 
HsO,  is  prepared  by  heating  equal  parts  of  tetramethyldiamidobenzo- 
phenone, ammonium  chloride,  and  zinc  chloride  at  150 — 160°  until 
the  melt  is  almost  completely  soluble  in  water.  It  crystallises 
from  water  (at  60 — 70°),  in  beautiful,  yellow  scales,  decomposes 
at  265 — 280°,  without  previous  fusion,  and  is  sparingly  soluble  in 
cold  water,  soluble  in  alcohol.  Dilute  mineral  acids  readily  con- 
vert it  into  tetramethyldiamidobenzophenone  even  in  the  oold, 
and  the  same  change  is  effected  by  boiling  the  aqueous  solution. 
Cotton  prepared  with  tannin  is  tinged  a  pure  yellow  by  the  dye,  and 
the  colour  is  little  affected  by  acids.  Aurandne,  NH  !  G(G«H4-NMes)s, 
crystallises  from  alcohol  by  spontaneous  evaporation  in  citron-yellow 
scales,  and  is  insoluble  in  water  and  ether,  soluble  in  alcohol ;  the 
platinochloride,  (CnHiiN3)3,HsPtGlo»  separates  from  mixed  aqueous 
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golntions  of  the  confititnents  as  a  yellow,  grannlar  precipitate,  in- 
soluble in  water,  and  sparingly  soluble  in  alcohol;  if,  however, 
alcoholic  solutions  are  employed,  the  chief  product  is  the  platino- 
chlorideof  teiramethyldiamidobenzophenone;  the  pioratej 

C„H,iN„CeH*(NO,),.OH, 

crysiallises  in  elenderr,  yellow  scales,  melts  at  230-^-^236^,  and  is  inso* 
Inble  in  cold  water,  sparingly  soluble  in  cold  alcohol ;  the  oxalate, 
(CiiH«iN3)»,H«Ct04,  crystallises  in  small,  orange^yellow  needles,  melts 
at  193—194°,  with  the  evolution  of  gas,  and  is  sparingly  soluble  in 
water,  soluble  in  worm  alcohol. 

Phenylauramine  KydroeMoride,  C}sH3sN's,HCl,  is  f<mned  when  aur^ 
amine  hydrochloride  is  heated  with  aniline  at  175 — 180**  until 
ammonia  ceases  to  be  evolved,  or  when  tetramethyldiamidobenzo- 
phenone  is  heated  with  aniline  hydrochloride.  It  is  a  reddish, 
crystalline  mass,  which  dissolves  in  water  and  alcohol,  and  gradually 
in  aqueous  solution,  or  more  rapidly  on  treatment  with  mineral 
acids,  decomposes  into  tetramethyldiamidobenzophenone  and  aniline. 
Fhenylauramine,  NPh  !  C(C6H4*NMei)3,  crystallises  from  alcohol  in 
small,  grepsh-yellow,  radially-grouped  needles,  decomposes  at  80° 
into  a  solid  and  a  liquid  substance,  and  is  insoluble  in  water  and  ether, 
soluble  in  alcohol ;  the  plaUnochlcnkde^  (Ci3H28Ns)2,HiPtCli,  and  picrate, 
C23Hi6N8,C5H«(NOa)3*OH,  are  flocculent  and  dissolve  in  alcohol. 

Tolylauramine  hydrochloride^  obtained  by  heating  auramine  hydro- 
chloride with  paratoluidine  at  160°,  resembles  the  phenyl- derivative 
in  its  properties ;  the  plaiirMchloride,  (Gu'ELviSi)9,Ht^tGUy  forms  red 
flocks,  soluble  in  alcohol. 

"NTT 

Toluyleneauraminey  GeHsMe<[^Tr^CI(C«H4«NMet)9,  is  formed  when 

ftnramine  hydrochloride  is  heated  with  metaparatoluylenediamine  at 
160**,  and  the  resulting  hydrochloride  is  treated  with  ammonia.  It 
crystallises  from  alcohol  in  small,  brown  scales,  and  in  dilute  acetic 
acid  solution  dyes  cotton  prepared  with  tannin  a  reddish-brown.  •  In 
acetic  acid  solution,  or  more  rapidly  on  treatment  with  dilute 
mineral  acids,  it  is  decomposed  into  tetramethyldiamidobenzophenone. 
The  hydrochloride  crystallises  in  very  slender,  small,  brown  needles, 
and  decomposes  very  readily;  the  platinochloride^  CuKviNi.BzPtQ}^ 
and  the  picraie,  C34Ha8N'4,2C8Ha(N02)30H,  are  soluble  in  alcohol. 

Ethyleneauraminej  <Qg',^ri>C(C6H4'NMe»)j,  prepared  in  like 

manner  from  ethylenediamine,  crystallises  from  alcohol  in  yellowish 
scales,  is  insoluble  in  water,  soluble  in  alcohol,  and  decomposes  into 
tetramethyldiamidobenzophenone  in  acetic  acid  solution,  or  on  treat- 
ment with  mineral  acids.  It  dyes  cotton  prepared  with  tanuin  yellow 
with  a  shade  of  red.  The  hydrochloride  forms  yellow  needles,  and  is 
very  unstable;  the  plaiinochloride,  CuHaeN^jHaPtCla,  and  picrate, 
Ci9HMN4,2C«H2(NOa)3*OH,  were  also  prepared. 

If  the  auramines,  instead  of  being  heated  with  water,  are  dissolved 
in  warm  alcohol,  and  treated  with  hydrogen  sulphide,  an  analogous 
decomposition  occurs  with  the  production  of  ammonia  or  the  cor- 
responding amine  and   tetramethyldiamidothiobenzophenone.     The 
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latter  orystallises  in  small,  dark-red,  flattened  needles,  and  melt<s  at 
about  164°,  although  hj  repeated  crystallisation  the  melting  poiut 
slowly  rises,  owing  apparently  to  slight  decomposition.  When  wanned 
with  mineral  acids,  or  when  heated  with  water  at  110 — 120°,  it  is  decom- 
posed into  hydi-ogen  sulphide  and  tetramethyldiamidobenzophenone. 
The  platiiiochloride,  CnHMN,S,H2PtCl.  (compare  Abstr.,  1887,  81G), 
forms  violet-black  flocks,  insoluble  in  water  and  ether,  sparingly  soluble 
in  alcohol,  but  readily  soluble  in  excess  of  hydrochloric  acid  to  a  purple- 
red  solution,  which  readily  decomposes  with  the  separation  of  platinum 
sulphide. 

On  treatment  with  carbon  bisulphide  in  the  cold,  auramine  is 
converted  into  a  mixture  of  tetramethyldiamidothiobenzophenone 
and  thiocyanic  acid,  whilst  phenylauramine,  when  heated  at  150° 
for  five  hours  with  carbon  bisulphide,  yields  the  thioketone  and 
phenyl  thiocarbimide.  W.  P.  W. 

Auramine.  By  C.  Grabbb  (Ghem.  Oentr.,  1887,  951,  from  MonU, 
/Set.,  1887,  601). — ^Auramine,  first  obtained  by  Kern  and  Caro,  is  pre- 
pared by  heating  tetramethyldiamidobenzophenone  with  ammonium 
and  zinc  chlorides.  The  free  base  is  colourless,  the  hydrochloride, 
which  has  been  introduced  into  commerce,  forms  golden-yellow  leaf- 
lets, sparingly  soluble  in  cold,  readily  in  hot  water.  Y.  H.  Y. 

/S-Naphthaquinone.  By  T.  Ztncke  (Ber,,  20,  2890—2895 ;  com- 
pare   Abstr.,    1887,    53). — Trichlorodiketohydronaphthalene    hydraie^ 

CeH4<Qgni  >CClj  4-  2H»0,  is  prepared  by  passing  chlorine  into 

glacial  acetic  acid  containing  /9-naphthaquinone,  filtering,  and  keepin|2^ 
the  solution  for  two  days  in  a  closed  vessel ;  water  is  then  added,  and 
the  trichloride,  which  separates  in  thin,  white  needles,  is  crystallised 
from  alcohol  or  glacial  acetic  acid.  It  forms  large,  lustrous,  well- 
formed  crystals,  probably  monoclinic,  which  melt  at  112*'  with  sepa- 
ration of  water ;  at  180°,  it  becomes  red  and  gives  off  hydrogen  chloride. 
The  anhydrous  substance  forms  a  tough,  yellowish  mass,  which 
separates  from  benzene  in  highly  coloured  crystals  melting  at  128°. 
When  warmed  with  methylamine  in  alcoholic  solution,  the  compound 

CeH4<Q/  '  NMe'^^^^  separates  in  intensely  red  scales  of  a  metallic 

lustre,  melting  at  200"".  Two  other  compounds,  melting  at  237°  and 
160**  respectively,  are  formed. 

TricJdoreihylen^heiiyleneglycoUie  acid, 

CHC1<^*^*>C(0H)-C00H, 

is  formed  when  the  trichloride  is  dissolved  in  dilute  aqueous  soda, 
and  separates  as  an  oil  on  adding  an  acid.  The  methyl  saU  crystallises  in 
colourless,  lustrous,  monoclinic  crystals  melting  at  150°.  The  acetyU 
derivative  crystallises  in  small  needles  which  melt  at  114 — 116°. 

C  H 

Phenylenetrichlorethylene  hetonSf  CHC1<^%|*>C0,  is  prepared  by 

oxidising  the  above  hydroxy-acid  with  dilute  chromic  acid,  and  sepa- 
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rates  as  an  oil,  which  gradaally  solidifies.  It  crystallises  from  alcohol 
in  thick  pointed  needles,  having  a  pecaliar  odonr  resemhling  that  of 
henzophenone ;  it  is  readily  soluble,  melts  at  58 — 59*",  and  distils 
slowly  with  steam. 

Orthodichlorovinylhenzoic  acid,  CaHCls-CeH4'C00H,  is  obtained  by 
dissolving  the  trichioroketone  in  an  alkali  and  adding  acid.  It  crys- 
tallises from  dilute  alcohol  in  long,  slender  needles  melting  at  120  — 
121°.  It  is  rednced  by  sodium  amalgam  to  orthoethylbenzoic  acid 
melting  at  68*",  The  methyl  salt  crystallises  in  thick  needles  which 
melt  at  47^  N.  H.  M. 

Hydro-derivatives  of  Aromatic  Bases.  By  E.  Bambebgeb 
(Ber.,  20, 2916-^2917).— p^Tetrahydronaphthylamine,  CioHu-NH,,  pre- 
pared by  the  reduction  of  /3-naphthylamine  with  sodium,  is  a  very 
strong  base,  capable  of  displacing  ammonia  from  its  salts.  It  forms 
stable,  crystalline  salts  with  carbonic  anhydride,  and  by  carbon  bisul- 
phide is  converted  with  explosive  violence  into  tetrahydronaphthyl- 
amine  tetrahydronaphthylsulphocarbamate.  The  isomeric  a- deriva- 
tive is  a  feeble  base,  which  does  not  react  alkaline  or  yield  a  carbonate. 
It  reacts  like  a  normal  amine  with  nitrous  acid. 

It  is  suggested  that  the  hydro- derivatives  of  the  aromatic  bases 
are  related  to  bases  of  the  camphor-group,  and  that  tetrahydro- 
/3-naphthylamine  and  Leuckartand  Bach's  bomylamine  (Abstr.,  1887, 
376)  are  similarly  constituted.  N.  H.  M. 

Orthamidazo-  and  Hydrazimido-componnds.  By  T.  Zivckb 
and  A.  T.  Lawson  (JBer.,  20,  2896—2903 ;  compare  Abstr.,  1886,  796, 
and  1887,  731). — Benzeneazo-/8-naphthylamine  is  a  much  feebler  base 
than  orthamidazotuluene ;  the  salts  are  readily  decomposed  by  alcohol 
and  water.  The  hydrochloride  crystallises  in  yellowish  needles ;  the 
sulphate,  NHa'CioHs'NjPhjHaSOi,  forms  brownish-yellow  needles.  The 
diazochloride  is  prepared  by  dissolving  1  part  of  the  azo-compound  in 
15  parts  of  hot  glacial  acetic  acid  and  adding  3  parts  of  strong  hydro- 
chloric acid ;  cold  nitrous  acid  Is  then  passed  through,  and  the  whole 
kept  until  a  clear,  dark-red  solution  is  obtained.  The  platinochloride, 
(NaCl'CioH«*NaPh)2PtCl4,  forms  small,  yellow,  sparingly  soluble 
needles.  The  diazosulphate  is  less  soluble  than  the  chloride  ;  the  per- 
hromide,  NaBra'CioHe'NaPh,  forms  small,  red  needles.  When  the  solu- 
tion of  the  diazochloride  in  acetic  acid  is  diluted  with  water,  nitrogen 
is  evolved,  and  benzeneazo-/3-naphthol  is  formed.  When  the  well- 
oooled  acetic  acid  solution  of  the  diazochloride  is  treated  with  stannous 
chloride,'  heated  on  a  water-bath,  and  filtered,  the  dtazohydride, 
NaH'CioHe'NaPh,  is  obtained ;  this  crystallises  from  benzene  or  alcohol 
in  colourless,  lustrous  needles,  melting  at  204 — 205°.  The  acetyhderv- 
vative,  NaAc'CiflHe'NaPh,  crystallises  from  alcohol  in  lustrous  needles 
which  melt  at  137—139**. 

fi-Amidazonaphthalene  hydrochloride,  C,oH7'N8'CioH«*NH2,HCl,  forms 
small,  brownish-yellow  needles ;  the  sulpluUe  crystallises  in  brownish- 
yellow  needles.  The  diaaochloride  is  decomposed  by  water,  with  forma- 
tion of  ^-hydroxyazonaphthalene  (Nietzki  and  Goll,  Abstr.,  1886,  714) 
and  evolution   of  nitrogen.     The   d44izohyd/ride,  N2H*CioH6'N8*CioH7, 
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crystallises  in  white  needles  melting  at  202 — 204',  is  readily  solable  in 
hot  alcohol  and  hot  glacial  acetic  acid,  sparingly  soluble  in  benzene. 

N.  H.  M. 

Sulphonation  of  AcetonaphthaUde.  By  M.  Lanob  (Per.,  20, 
2940 — 2941).-— a-Acetonaphthalide  is  snlphonated  by  adding  it  iu 
fine  powder  to  fuming  sulphuric  acid  containing  20  per  cent,  of  anhy- 
dride. The  sulphonic  acid  is  unstable,  and  loses  the  acetyl-gronp 
when  boiled  witn  alkalis  or  acids. 

a-Naphthylamttnesulphonic  add  is  obtained  by  treating  the  solution 
of  acetonaphthalidesuLphonio  acid  in  sulphuric  acid  with  twice  the 
bulk  of  water.  It  crystallises  in  needles  much  more  soluble  than 
naphthionic  acid  ;  the  salts  are  also  much  more  soluble  than  those  of 
the  naphthionic  acid.  The  solution  shows  a  green  fluorescence.  The 
henzylidene  compound  crystallises  in  long  needles.  When  the  acid  id 
diazotised  and  boiled  with  alcohol,  a  naphthalenesulphonic  acid  ia 
formed,  which  yields  «-naphthol  when  fused  with  potash. 

N.  H.  M. 

A-NaphthfidenedisQlplionlc  Acid.  By  A.  Weinberg  {B&r,,  20, 
2906 — 2911). — dt-Naphthalenedisulphonic  acid  is  converted  by  the 
action  of  soda  into  a  new  /S-naphtholsulphonic  acid.  This,  when 
heated  with  ammonia,  is  converted  into  i6?-nfiphthylaminesulphonio 
acid,  from  which  /3-naphthalenemonosulphonic  acid  was  obtained  by 


means  of  the  diazo-compound.     Assuming  that  /S-naphthalenedisul- 

[2  :  3'],  the  constitution  of  a-naph- 
thalenedisulphonic  acid  would  be  [2:2']. 


phonic  acid  has  the  constitution 


/3/3-Naphtholsulphonic  acid,  [2  :  2']  (known  as  naphtholsulphonic 
acid  F.),  is  prepared  by  heating  sodium  naphthalenedibulphonate 
(100  grams),  soda  (30  grams),  and  water  (300  c.c),  for  12  hours  at 
250**.  The  product  is  recrystallised  and  converted  into  the  barium 
salt;  the  free  acid  is  recrystallised  from  strong  hydrochloric  acid, 
from  which  it  separates  in  needles  which  melt,  when  dried,  at  89*.  It 
is  readily  soluble  in  water  and  alcohol,  insoluble  in  ether  and  ben- 
zene. When  the  sodium  salt  is  heated  with  phosphorus  pentachloride 
(3  parts)  at  165**,  chloronaphthol  phosphate  melting  at  215*  is  formed 
as  chief  product,  together  with  a  naphthalene  dichloride,  which  crys- 
tallises from  methyl  alcohol  in  rhombic  plates  which  melt  at  114°. 
Sodium  naphthohtdphonate  crystallises  with  2^  mols.  H^O  in  large 
plates ;  the  potassium  salt  with  1  mol.  HjO  forms  rhombic  crystals, 
both  salts  are  readily  soluble  in  water.  The  magnesium  salt  crystal- 
lises in  plated  with  5^  mols.  H3O  ;  the  barium  salt  is  sparingly  soluble, 
but  more  soluble  than  the  barium  salt  of  Schaeffer's  )3-naphtholsul- 
phonic  acid.  Nitrous  acid  converts  the  sulphonic  acid  into  a  nitroso- 
compound ;  the  sodium  salt  crystallises  with  2  mols.  HjO  in  golden 
needles. 

Naphthylaminesulphonic  acid  [2  :  2*]  (F.),  is  obtained  by  the 
action  of  ammonia  on  the  naphtholsulphonic  acid;  it  dissolves  in 
350  parts  of  boiling  water.  The  barium  salt  with  6  mols.  H2O  crys- 
tallises in  well-formed  needles ;  the  magnesium  salt  crystallises  with 
5i  mols.  HjO. 

Bayer  and  Duisberg's  /3-naphthylamine-5-sulphonio  acid  (Abstr., 
1887,  732)  IB  not  identical  with  the  acid  [2  :  2'],  but  is  a  mixture. 
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iS-NaphthoI-^disalpliOTiic  acid,  prepared  from  2  :  2'  naphtholsn)* 
phonic  acid,  yields  with  diazobenzene  a  crystalline  oranf^  dye,  and 
with  a-diazonaphthalene  a  Bordeaux,  which  crystallises  in  violet 
plates.  The  sodium  salt  is  readily  soluble  in  water,  from  which  it  is 
precipitated  by  alcohol  as  a  yellow  powder;  the  barium  salt  with 
2^  mols.  H3O  crystallises  in  prisms  soluble  in  180  parts  of  boiling 
water.    The  solutions  of  the  salts  show  a  green  fluorescence. 

N.  H.  M. 

Deriyatives  of  DinapIithyL  By  P.  Julius  (Ghem.  Ind.,  10,  97 
— ^99). — The  author  has  modified  Dianin's  method  of  preparing  «-  and 
/3-dinaphthol.  He  proposes  to  treat  an  aqueous  solution  of  sodium 
naphthoxide  with  a  mixture  of  ferric  chloride  and  hydrochloric  acid, 
whereby  the  naphthol,  which  separates  in  a  finely-divided  state,  is 
oxidised  into  dinaphthol  as  soon  as  it  is  brought  into  contact  with 
ferric  chloride.  The  following  reaction  occurs  : — 2CmH7*OH  +  Fe^CU 
=  C»H„(OH),  +  Fe^l*  +  2HC1.  In  practice  it  is  necessary  to 
use  2  mols.  of  hydrochloric  acid  to  1  mol.  of  ferric  chloride.  a-Di- 
naphthol  thus  prepared  forms  a  white,  crystalline  powder  melting  at 
296 — 299*.  ^Dinaphthol  forms  pale-yellow,  glistening  needles  melt- 
ing  at  217"'.  The  yields  of  a-  and  iS-dinaphthols  are  70  to  75  and  85  to 
95  per  cent,  respectively  as  compared  with  theory.  On  treating 
)9-dinaphthol  with  sulphuric  acid,  and  saturating  the  resulting  snU 
phonic  acid  with  barium  carbonate,  the  barium  salt  of  p-dinaphthoU 
disulphonic  acid,  G9oH,o(OH),(SO,),Ba  +  6HtO,  separates,  whilst  the 
filtrate  contains  the  barium  salt  of  p-dinttphthoUetrasulphonio  add^ 
CioH8(OH)9(S08)4Bat.     Binitro^p-dinaphtholdisulphonic  acid^ 

CwH,(NO,),(OH),(SO,H),  -h  3HaO, 

is  obtained  by  treating  the  barium  salt  of  the  disulphonic  acid  with 
nitric  add.  It  crystallises  from  alcohol  in  yellow,  silky  needles* 
/3-Dinaphthol  does  not  combine  with  diazo-compouuds ;  a-dinaphthol^ 
however,  does  so  readily,  giving  rise  to  a  series  of  dyes.  D.  B. 

Diamidopyrene.  By  B.  Jahoda  (Monatsh.,  8,  449 — 151). ^The 
hydrochloride  of  this  base  is  obtained  by  the  reduction  of  dinitro- 
pyrene  (Goldschmiedt,  Abstr.,  1881,  206)  ;  it  forms  white  needles.  i)t< 
amidopyrene,  Qi^^(^ll^,  is  very  unstable  in  the  free  state,  resinifying 
very  rapidly.  The  sulphate  forms  a  white  substance,  insoluble  in 
water  and  alcohol,  and  decomposes  when  heated.  L.  T.  T. 

DiterebenthyL  By  A.  Benard  (Gampt.  rend.,  105,  865 — 868) .~ 
The  resin  oils  obtained  by  the  destructive  distillation  of  colophony 
consist  mainly,  of  a  hydrocarbon  which  boils  above  300"*,  and  can  be 
isolated  by  successive  washings  with  sodium  hydroxide  solution,  and 
then  with  water,  followed  by  fractionation.  The  liquid  thus  obtained 
has  the  composition  CmHio)  and  boils  at  343 — 346'' ;  sp.  gr.  at  IH""  = 
0*9688;  vapour-density  9*6;  rotatory  power  for  [a]D=  +  59**;  refractive 
index  1*53.  It  seems  to  be  diterebenthyl,  formed  by  the  condensa- 
tion  of  2  molecules  of  terebenthene  with  elimination  of  HsO.  When 
exposed  to  air  in  thin  layers  for  five  days,  it  absorbs  about  one-tenth 
of  its  weight  of  oxygen  and  forms  a  varnish.     Chromic  anhydride  in 
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boiling  acetic  acid  oxidises  the  hydrocarbon  to  carbonic  oxide  and 
carbonic  anhydride.  Potassium  permanganate  in  aqneoas  solution 
converts  it  into  carbonic  anhydride  and  formic,  acetic,  and  propionic 
acids. 

When  the  hydrocarbon  is  ponred  fjfradnally  into  well-cooled,  faming 
nitric  acid,  there  is  no  evolation  of  gases,  and  on  adding  water  a  tri- 
nitro-derivative,  CMHt7(NOi)3,  separates  oat.  When  dried  in  avacnam, 
it  forms  a  yellow  powder  soluble  in  alcohol  and  ether.  If  the  ethereal 
solution  of  the  hydrocarbon  is  treated  with  a  cuiTent  of  hydrogen  chlo- 
ride, the  compound  2CioHy),HCl  is  obtained.  Bromine  acts  violently, 
but  in  solution  in  carbon  bisulphide  it  yields  the  dibromide 
GjoHsoBrs,  and  when  the  carbon  bisulphide  evaporates,  the  bromine- 
derivative  decomposes  with  evolution  of  hydrogen  bromide.  The 
direct  action  of  bromine  on  the  hydrocarbon  in  presence  of  water 
yields  the  hexabromo-derivative  GwHuBrc,  a  dark-brown,  amorphous 
solid,  which  melts  below  100°,  and  is  soluble  in  alcohol  and  ether. 

Ordinary  concentrated  sulphuric  acid  converts  diterebenthyl  into  a 
sulphonic  acid,  which  is  isolated  by  agitating  with  water  and  light 
petroleum.  The  liquid  separates  into  three  layers,  the  lower  of 
which  is  dilute  sulphuric  acid,  the  middle  the  sulphonic  acid,  and  the 
upper  layer  a  solution  of  the  unaltered  hydrocarbon  in  the  light  petro- 
leum, which  does  not  dissolve  the  sulphonic  acid.  A  certain  quantity 
of  a  new  hydrocarbon  is  formed,  which  is  not  attacked  by  acids.  The 
sulphonic  acid  is  converted  into  the  ammonium  salt,  which  is  pre- 
cipitated by  adding  sodium  chloride  to  the  solution.  The  sulphonic 
acid,  CsoHeg'SOsH,  is  obtained  by  decomposing  the  ammonium  salt 
with  sulphuric  acid  and  extracting  with  benzene.  It  is  a  dark- brown 
mass,  soluble  in  water,  alcohol,  ether,  and  benzene,  but  insoluble  in 
light  petroleum.  Its  solutions  are  highly  fluorescent,  and  are  brown 
by  transmitted  light,  green  by  reflectiCd  light.  It  decomposes  carbo- 
nates of  the  alkalis  and  alkaline  eat*ths.  The  free  acid  is  precipitated 
from  its  aqueous  solution  by  sodium  chloride,  sulphuric  acid,  sodinm 
sulphate,  and  calcium  chloride. 

The  ammonium  salt  is  soluble  in  water,  forming  fluorescent  solu- 
tions. The  barium,  calcium,  copper,  and  lead  salts,  which  can  be 
obtained  by  double  decomposition,  are  all  insoluble  in  water.  They 
all  dissolve  in  alcohol,  ether,  and  benzene,  and  bum  with  a  smoky 
flame.  C.  H    B. 

Bitter  Principle  of  Calaanns  Root.  By  H.  Thoms  (Annal^nj 
242,  257— 260).— The  author  states  that  the  I'eason  Geuther  (Abstr., 
1887,  972)  failed  to  obtain  acorine  and  acoretine  from  calamus  root  is 
because  he  did  not  use  the  original  process  described* by  the  author 
(Abstr.,  1886,  895),  and  consequently  obtained  different  results. 

W.  C.  W. 

Bitter  Principle  of  Calamns  Root  By  A.  Geuther  (Anndlm, 
242,  260— 264).— A  reply  to  the  above. 

Cnbebin.  By  C.  Pombranz  (Monateh.,  8, 466— 470).— The  author 
is  investigating  this  compound  from  Piper  ctiheha,  the  formula  of 
which  was  proved  by  Weidel  to  be  OioHioOs.     Attempts  to  eliminate 
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possible  alkyUgproaps  hy  the  action  of  hydrogen  chloride  or  iodide 
proved  unavailing,  as  the  sabstance  always  carbonised.  When  oxidised 
with  permanganate,  it  yielded  piperonylic  acid,  CgHcO^.  When  treated 
with  acetic  anhydride,  no  aceto-derivative  is  formed,  bnt  an  ether, 
(GioHioOt)30,  which  crystallises  in  needles,  is  soluble  in  alcohol,  and 
melts  at  78*". 

From  these  results,  the  author  concludes  that  enbebin  (i)  is  a  deri- 
vative of  a  methylene  ether  of  pyrocatechol ;  (ii)  contains  a  side-chain, 
OsHftO,  yielding  carbozyl  on  oxidation ;  and  (iii)  contains  this  side- 
chain  in  the  same  position  relatively  to  the  two  etheric  oxygen-atoms 
as  the  carboxyl  in  protooatechuic  acid  stantfs  to  the  two  hydroxyls. 

L.  T.  T. 

Biominated  Quinolines.  By  A.  Glaus  amct  V.  Tornieb  {Ber.,  20, 
2872—2882).  —  7-Bromoquinoline  (Clans  and  Cbllischoun,  Abstr., 
1887,  168)  boils  at  274r—276*  (uncorr. ;  not  273-274^),  solidifies 
when  cooled  to  below  0®  and  melts  at  12 — 13*.  The  oxalate 
crystallises  in  stellate  groups  of  prisoM,  melting  at  107°  (uncorr.). 
The  picrate  forms  a  loose,  bright  yellow  precipitate,  consistinsf  of 
slender  needles ;  it  melts  at  IQC".  The  ethohromide,  Ct^Efir.EtBr/is 
obtained  by  heating  the  base  with  ethyl  bromide  and  absolnte  alcohol 
at  100°  for  some  hours ;  it  8epai*ates  on  cooling  in  lemon-coloured 
needles  with  2  mols.  EtOH,  and  melts  at  216°  (uncorr.).  7-Bro^o- 
quinoline  dihromide  hydrohromide  is  obtained  when  bromine  is  added 
to  a  solution  of  <y-bromoqninoline  hydrobromide  in  chloroform,  as  a 
cinnabar-coloured  mass  of  crystals,  melting  at  76°  with  decomposi- 
tion; it  was  not  analysed.  When  the  hydrobromide  is  heated  at 
about  200°,  a  new  dibromoquinoline  is  obtained,  togetlier  with  its 
hydrobromide.  The  new  base  crystallises  from  alcohol  in  colourless, 
lustrous  needles,  wbieh  melt  at  166°  (uncorr.). 

Parabromoquinoline  is  best  purified  by  boiling  with  chromic  acid. 
It  is  an  almost  colourless  liquid  which  boils  at  178"*^  (uncorr.), 
solidifies  when  cooled  to  below  0°,  and  melts  at  18 — 19°  (uncorr.) 
When  oxidised  wiih  potassium'  permanganate,  it  yields  only  qninolinio 
acid  [(COOH)»as  2  r3].  The  hydrobromide  forms  colourless  needles, 
which  soon  become  red,  amj  melt  at  about  256''.  The*  hydrochloride 
(with  1  mol.  HjO)  melts  at  213^  (uncorr.).  The  rvitrate  forms  needles 
melting  at  182°;  the  swlphate  crystallises  (with  I  mol.  H,0)  in  small 
plates  melting  when  dry  at  176° ;  the  chromate  forms  small,  yellow 
needles  melting  at  179* ;  the  oxalate,  melting  at  62°,  the  picrcLte, 
melting  at  216— -217°,  and  the  etJiobromide,  melting  at  230'  (uncorr.), 
are  also  described.  Parabromoquimdine  dibromide  hydrobromide  is  a 
very  unstable,  orange-red  substance,  which  melts  at  70°,  and  when 
heated  at  200**  yields  dibromoqainoline,  melting  at  125—126°  (La 
Coste,  Ber,,  14,  925  ;  Glaus  and  Kiittner,  Abstr,,  1887,  278). 

OrthobromoqtUnoliney  prepared  from  ortbobromaniline  and  purified 
by  chromic  acid,  forms  a  colourless  oil  boiling  at  300 — 304**  (uncorr.). 
The  hydrochloride,  G8NH(,Br,HCl  -h  HaO,  melts  with  decomposition 
at  166** ;  the  platinochhride  crystallises  from  alcohol  in  small,  bright 
yellow  needles ;  the  nitrate  melts  at  90° ;  the  dichromate  begins  to 
decompose  at  100*,  and  melts  at  168°. 

'  Orthobfomoquinoline    dibromide    hydrobromide    forms    ora age-red 
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crystals,  melting  at  90°  with  decomposition ;  when  heatied  at  200^,  a 
new  dibromoquinoline  is  formed,  whioh  sablimes  in  colourless,  lustrons 
needles  melting  at  90^  (anoorr.). 

Metabromaniliive  yields  a  mixture  of  two  isomeric  metabromo- 
qninolines  which  are  best  separated  by  means  of  the  nitrates. 

Metahromoquinoline^  G«NH«Br,  is  an  almost  colonrless  oil,  which 
boils  at  280°  (nncorr^),  and  does  not  solidify  at  ^4^.  The  hydro^ 
chloride  (with  1  mol.  HaO)  is  readily  solnble  in  water,  and  melts  at 
226*  with  decomposition-;  the  platinochloridg  is  a  yellow,  very  spar- 
ingly soluble  substance ;  the  nitrate  is  readily  soluble  in  water,  and 
melts  at  1 65°  (vncorr.)  ;  the  dichromate  forms  reddish-yellow  needles, 
melting  at  190°  with  previous  decomposition ;  the  ethohromide  melts 
at  290  {uncorr.).  MetnhromoquinoUne  dihromide  hydrohrcmid»  is  an 
orange-red  crystalline  substance,  melting  at  107"  {unoorr.)  ;  when 
heated  at  200"*,  it  yields  a  dibromoquinoline  which  crystallises  in  prisma 
melting  at  119°  (oncorr.). 

Anahromoquinoline  is  crystalline,  melts  at  32*  and  boils  at  290^ 
(uncorr.).  The  hydrochloride  (with  1  mol.  HaO)  forms  small  branched 
crystals,  very  readily  soluble  in  water ;  it  melts  at  213°.  The  nitrate 
is  much  more  sparingly  soluble  in  water  than  its  isomeride,  and 
separates  in  concentrically -grouped  needles  melting  at  199°  (unoorr.). 
The  ethobromide  crystallises  from  aloohol  ia  colourless,  lustrons 
needles  melting  at  214°.  Anahromoquinoline  dibromide  hydrohromide 
forms  light  yellow  crystals,  which  melt  at  106 — 107*  (uncorr.)  with 
decomposition ;  when  heated  at  200**,  dibromoquinoline^  melting  at 
108°  (uncoEr.)«  is  obtained.  This  crystallises  in  small,  colourless 
needles,  N,  H.  M. 

Ethyl  Hydroiyqninoline  Carbonate^  By  E.  Lipvuxsis  (Monatnh., 
8,  439 — 441).— When  ethyl  chloroformate  and  hydroxy quinoHne 
are  heated  together,  ethyl  hydroxyquinoline  carbonate^  GsNHc'O'COOEt, 
is  fomved.  This  crystallises  in  prisms,  is  soluble  in  boiling  aloohol, 
chloroform,  and  etber,  melts  at  105°,  and  gives  no  coloration  with 
ferrous  aulphata  or  ferric  chloride.     The  platinochloride^ 

(C,aH„N03)„H.PtCle, 

crystallises  in  orange  needlesi. 

This  ethyl  salt  when  heated  with  caustic  soda  yields  alcohol, 
hydroxyquinoUne,  and  sodium  carbonate;  with  strong  hydrochlorio 
acid  at  140°,  it  yields  ethyl  chloride,  carbonic  anhydride,  and  hydroxy- 
quinoline.  It  is  thus  a  carbonate  and  not  a  carboxylic  acid,  and  is  not 
converted  into  the  latter  even  by  heating  at  200°.  L.  T.  T* 

Pyrenoline.  By  R.  Jahoda  (Monatsh,,  8,  442— 448).'Amido. 
pyrene  hydrochloride  (Abstr.,  1881,  206)  waa  treated  by  Skraup'g 
reaction  with  glycerol  and  sulphuric  acid,  when  pyrencline^  CioNHn, 
was  formed.  This  substance  forms  yellow  scales  soluble  in  boiling 
alcohol,  and  a  dilute  solution  shows  a  strong  green  fluorescence.  It  is 
also  soluble  in  benzene,  ether,  and  chloroform.  It  melts  at  152 — 153°« 
The  hydrochloride  forms  orange,  microscopic  needles  melting  at  270^ ; 
the  9ulphaie  pale  red,   hygroscopic  needles  melting  at  246°;    the 
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pIoHnocTUortde  ft  red  precipitate,  still  solid  at  290^;  the  methiodide 
dark  red,  microscopic  needles  melting  at  212°,  and  soluble  in  alcohol; 
and  the  pieraU  yellow,  microscopic  needles,  which  decon^pose  at  260^. 
The  latter  compound  is  well  suited  for  the  purification  of  the  base. 

When  oxidised  with  permanganate,  an  acid  is  formed,  but  has  not 
jet  been  isohited*  L.  T.  T. 

Action  of  SalphuTlo  Aoid  on  Morphine  and  Bibasio  Acids. 
By  P.  Chastaing  and  E.  Biaillot  (Compt  rend.,  105,  941—943, 
3012 — 1014). — ^When  morphine  is  dissolved  in  excess  of  dilute  sul- 
phuric acid,  and  the  solution  evaporated  until  white  fumes  are  given 
off,  sulphomorphide,  a  substance  of  variable  composition  which  gives 
brown  products  witb  alkalis,  is  formed.  If,  however,  morphine  is 
heated  with  concentrated  sulphuric  acid  at  120°,  diluted  witJi  water, 
treated  with  alkalis  f<Mr  a  very  short  time  and  then  neutralised,  it 
yields  a  slightly  soluble  compound  of  the  composition  GiiHnNOi.  It 
always  contains  some  sulphur  in  the  form  of  sulphuryl,  which  is 
removed  by  strong  alkalis,  the  compound  being  decomposed  at  the 
same  time. 

If  morphine,  1  part,  oxalic  acid,  2  parts,  and  sulphuric  acid,  1*5 
part,  are  heated  together  at  115 — 120""  for  some  hours,  cooled  and 
mixed  with  a  large  excess  of  water,  a  yellowish* white  compound  of 
the  composition  CmHiyNOa  or  CmHsaNsOs  is  obtained.  Malonic  acid 
under  similar  conditions  yields  the  compound  CsoHmNiOm,  and  suc- 
cinic acid  the  compound  GstH|»NsOit.  These  compounda  differ  by 
2CHsO.  They  are  white,  non-crjstallisable  substances  which  become 
greenish  when  exposed,  to  air  and  light.  They  are  insoluble  in  most 
neutral  solvents,  but  are  slightly  soluble  in  cold  water,  more  soluble 
in  hot  water.  They  behave  like  polyhydrio  phenols,  and  when  mixed 
with  alkalis  oxidise  on  exposure  to  the  air,  forming  red  solutions. 
When  these  solutions  are  acidified,  they  deposit  a  deep  blue  flocculent 
precipitate  soluble  in  ether,  forming  a  violet-red  solution,-  and  in 
chloroform  forming  a  blue  solution,  both  of  which  deposit  blue  crys- 
tals of  the  composition  Ca8H22N304  on  evaporation. 

The  same  compound,  morphine-hlus,  is  obtained  with  all  three  of  the 
acids  above^mentioiied*  At  100°,  it  contains  1  mol.  HgO,  which  is 
expelled  at  120 — 125°.  Each  of  the  products  from  the  bibasic  acids 
absorbs  2  mols.  of  oxygen  in  alkaline  solution,  and  forms  L  mol.  of 
morphine-blue.  This  compound  crystallises  in  slightly  oblique  prisms 
with  a  square  base,  which  are  red  by  transmitted  light  and  blue  by 
reflected  light.  They  have  no  action  on  polarised  light  and  melt  to  a 
blue  liquid  at  a  very  high  temperature.  They  are  insoluble  in  water, 
slight  Iv  soluble  in  alcohol,,  and  very  soluble  in  ether,,  forming  a  solu- 
tion which  is  red  by  transmitted  light,  and  violet-red  by  reflected  light. 
It  also  dissolves  in  chloroform,  and  alkalis  remove  the  compound 
from  both  the  ethereal  and  the  chloroform  solution,  forming  blue 
solutions.  The  compound  in  fact  combines  with  alkalis  to  form  salts 
which  are  somewhat  stable  when  exposed  to  air.  C.  H.  B. 

Cinchonatnine.  By  G.  Fbiedel  (Oompt.  rend.,  105,  985—987). 
•^The  crystals  examined  were  obtained  by  Ai*naud  by  gradually  cool- 
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ing  an  aloobolic  tolntion.  They  formed  hexagonal  prisms  tei*miiiated 
bj  rhombohedral  faces,  the  faces  of  the  prisms  being  tangent  to  the 
edges  of  the  rhombohedron.  SoiONetimes  the  latter  is  modified  bj 
other  faces.  Optical  examination  shows,  however,  that  the  rhombo- 
hedral form  is  only  apparent,  and  the  crystals  really  consist  of  three 
rhombic  sections  macled  along  the  faces  m,  and  the  faces  which  seem 
to  be  thoRe  of  the  fundamental  rhombohedron  are  really  the  faces  a'. 
The  fundamental  form  is  a  rhombic  prism,  in  which  mm  =  60**,  and 
h  :h  =  1*6157.  The  other  angles  were  foond  to  be  a'm  =  47''  39' ; 
a'p  =s  61^4'  (oalc),  e^a  s=  42"  21'  (calc),  e.p  =  31°  45'  (calc), 
o'flj  =  58°  29'  (calc.  63**  26')  a^  =  68°  10'  (calc.)  ;  xm  =  36'  42'. 

In  two  adjacent  sections  of  the  macle,  a'a'  =  84*  42'.  There  is  no 
outwai*d  sign  of  the  atractnre,  the  faces  e^  and  x  being  perfectly 
united,  bnt  the  macles  are  not  always  regular,  especially  in  the  larger 
crystals.  The  crystals  do  not  become  unaxial  at  a  higher  tempera- 
ture C.  H.  P. 

Alkaloid  from  Solanum  OranAiflon.  By  D.  Fbbire  (Campt, 
rend.,  105, 1074-1076).— The  so-called  "  Wolf  Fruit "  of  Brazil  is  the 
fruit  of  Solanum  graaidifiora,  var.  pulveruUntem,  Bxtemally  it  is 
green,  but  the  sarcocarp  is  white,  somewhat  thick,  and  has  a  bitter 
and  disagreeable  taste.  It  was  treated  with  water  and  calcium 
hydroxide,  evaporated  to  dryness  on  the  water-bath,  and  the  residue 
extracted  with  absolute  alcohol  and  the  solution  fiUered.  The  liquid 
was  then  concentrated  to  a  small  bulk,  resinous  matter  being  removed 
as  it  separated.  After  cooling,  the  semi-solid  residua  was  treated 
with  dilute  hydrochloric  acid,  which  dissolved  the  alkaloid  but  left 
the  resinous  matter  undissolved.  The  acid  solution  was  decolorised 
by  animal  charcoal,  precipitated  with  ammonia,  and  the  precipitate 
washed  with  water  and  dried  over  sulphuric  acid. 

The  alkaloid  thus  obtained  is  a  white  substance  with  a  very  bitter 
taste,  insoluble  in  water  but  soluble  in  alkalis  and  dilute  acidfu 
When  heated  with  potassium  hydroxide,  it  gives  off  ammonia,  and  its 
Ecdution  tgives  tihe  usual  reactions  for  aJkalotda.  With  platinum 
tetrachloride,  it  gives  a  yellow  pnecipitate;  mercuric  potassium  iodide, 
A  yellow  precipitate;  tannin,  a  turbidity;  ammonia,  a  white  precipi* 
tate ;  concentrated  sulphuric  acid,  an  egg-yellow  colour  changing  to 
red;  with  sulphuric  acid  and  manganese  dioxide,  a  yellow  colour 
becoming  first  green  and  then  violet ;  concentrated  nitric  acid,  a 
purpliah-ned  colour^  The  molecular  weight  as  determined  by  means 
of  the  platinam  compound  ie  236*4. 

The  author  proposes  to  call  this  alkaloid  grandifiarine.  It  is  an 
energetic  poisoni  and  the  fruit  itself  kills  sheep  which  eat  it,  henoe 
its  name.  G.  H.  B. 

Trigonelline.  By  E.  Jahks  (Ber,,  20, 2840— 2843). --Trigonelline 
(Abstr.,  1886,  85),  when  heated  at  120°  with  an  aqueous  solution  of 
barium  hydroxide  saturated  at  the  boiling  point,  yields  the  whole  of 
its  nitrogen  as  methylamine,  and  when  heated  with  excess  of  hydro- 
chloric acid  (sp.  gr.  a?  1'2)  at  260-^270°  is  converted  into  nicotinic 
acid  and  a  con^bustible  gas  burning  with  a  green  flame,  probably 
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metbyl  chloride.  On  these  grounds,  trigonelline  is  regarded  as  iden- 
tical with  the  methylbetaiue  of  nicotinic  acid,  and  a  comparison  of 
the  properties  of  the  two  substances  shows  this  to  be  the  case. 

W.  P.  W. 
Alkaloids  extracted  fix>m  the  Bark  of  the  Xanthoxylon 
Senegalenee.  By  Giacosjl  and  Monabi  {Qazaetia^  17,  362 — 367).^ 
On  extracting  the  bark  of  the  Xanth4>xylon  senegalense  (artar-root) 
with  petrolenm,  an  oil  is  obtained,  from  which  a  crystalline  substance 
separates ;  this  contains  no  nitrogen,  and  when  purified  has  a  white 
micaceous -appearance,  melts  at  120 — 125'',  and  gi^es  a  piirple-red 
coloration  with  chloroform  and  salphnric  acid.  It  is  probably  a 
psendocholesterin,  but  sufficient  material  was  not  at  hand  for  a  more 
complete  inyestigation.  The  bark,  after  treatment  with  peti'oleiun, 
gives  on  prolonged  boiling  with  alcohol  a  brownish  extract,  from 
which,  on  addition  of  alkali,  a  yellowish  solid  is  obtained.  This 
consists  of  two  alkaloids,  one  of  which  is  amorphous  and  insoluble  in 
hot  water,  the  other  crystalline  and  soluble.  The  former  was  not 
further  examined ;  the  latter  forms  a  hydrochloride,  crystallising  in 
minute  needles  or  prisms,  soluble  in  oold  water,  and  of  intensely  bitter 
taste.  The  nitrate  crystallises  in  needles  melting  at  215 — ^220"* ;  the 
plaiiTiochloride  forms  sparingly  soluble  yellowish  prisms.  The  insoluble 
alkaloid  produces  muscular  irritation  with  coagulation  of  myosin,  and 
physiological  disturbances  analogous  to  those  obserredwith  veratrine. 
The  compounds  were  not  analysed.  V.  H.  V. 

Formation  of  Peptone.  By  A.  Clibmovt  (Campt  rend.,  105, 
1022 — 1023). — 20  grams  of  chopped  meat  is  mixed  with  30  grama 
of  water  and  0*5  gram  of  sulphuric  acid,  and  heated  in  sealed  tubes 
at  ISO'^'for  six  hours.  The  products  are  gases  and  a  slightly  brown 
liquid,  which  is  easily  filtered.  When  evaporated  to  dryness,  ammo- 
niacal  vapours  are  given  off,  and  the  residue  dissolves  readily  in  water. 
The  solution  is  not  affected  by  boiling,  nor  by  hydrochloric,  nitric,  or 
acetic  acids,  but  it  is  precipitated  by  4  vols,  alcohol  of  90°,  or  by 
tannin,  mercuric  chloride,  or  platinic  chloride.  4  grams  of  peptone 
are  obtained  from  20  grams  of  fresh  meat.  When  heated  with  water 
without  any  acid,  the  meat  is  converted  into  syntonin,  which  is 
readily  converted  into  peptone  by  pepsin  at  35°  in  a  slightly  acid 
solution.  C.  H.  B. 

Mucin  of  the  Submaxillary  Oland.  By  0.  Hammabsten  (Zeii. 
physiol.  Chem.  12,  163-196).— Obolensky  (Ffluger's  Archiv,  4,  336) 
and  Landwehr  (Zeit.  physiol,  Chem,,  5,  371)  have  both  made  analyses 
of  submaxillary  mucin,  but  their  method  of  preparing  the  mucin  was 
faulty.  In  the  present  research,  the  following  method  was  first 
employed  :  the  glands  were  extracted  with  water,  the  extract  filtered, 
and  freed  from  microscopic  elements  by  centrif ugalising ;  acetic  acid 
was  used  to  precipitate  the  mucin  from  this  solution ;  the  precipitate 
had  a  stringy  character.  Attempts  were  then  made  to  wash  this  pre- 
cipitate free  from  protelds  by  water  acidified  with  acetic  acid,  the 
precipitate  being  repeatedly  well  kneaded  with  the  acidified  water ; 
this  was  found  to  be  exceedingly  difficult.    The  mucin  was  redia. 
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solved  in  faintly  alkaline  water,  and  reprecipitated  by  acetic  acid 
several  times,  but  there  was  always  the  same  difficulty  in  freeing  it 
from  prpte'ids.  This  was  found  to  be  due  to  the  presence  in  the 
gland  extract  of  a  prote'id  which  is  precipitable  by  acetic  acid,  and 
which  is  with  difficulty  soluble  in  excess  of  that  reagent.  It  belongs 
to  the  class  of  proteids  to  which  the  name  nncleo-albnmin  has  been 
given.  The  older  method  of  extracting  the  mncin  from  the  glands 
with  a  weak  alkali  was  not  used,  because  it  was  f onnd  that  sub- 
maxillary mucin  is  readily  decomposed  by  this  treatment.  The  nncleo- 
albnmin  contains  17  per  cent,  of  nitrogen  ;  and  it  was  admixture  with 
this  substance  that  gave  in  Landwehr's  analyses  the  somewhat  higher 
percentage  of  nitrogen  than  was  fonnd  subsequently  in  the  present 
research.  The  new  method  ultimately  adopted  for  the  preparation  of 
the  mucin  was  as  follows :  the  clear  watery  extract  was  acidified  with 
hydrochloric  acid  until  the  percentage  of  the  latter  reached  01 — 
015 ;  the  mucin  which  was  first  precipitated  was  redissolved  when 
the  acid  present  reached  the  percentage  mentioned.  The  mixture  was 
then  diluted  with  three  to  five  times  its  bulk  of  distilled  water ;  by  this 
means  the  mncin  was  precipitated,  and  the  nncleo-albnmin  remained 
in  solution.  This  process  was  repeated  several  times,  until  ulti* 
mately  the  mncin  was  obtained  pure.  Repeated  precipitation  and 
re-solution  by  this  method  does  not  alter  the  physical  properties  of 
the  precipitate,  which  occurs  in  sticky,  yellowish  strings,  nor  does  it 
alter  its  chemical  properties  or  its  elementary  composition.  This  is 
in  contrast  with  what  occurs  with  dilute  alkalis ;  a  O'l  per  cent,  solu- 
tion of  sodium  hydroxide,  or  saturated  or  half  saturated  lime-water 
dissolves  the  mncin ;  but  when  precipitated  by  acetic  acid  its  stringy 
character  is  lost,  and  the  precipitate  is  flocculent ;  ammonia  is  given 
ofE  in  small  quantities,  and  the  percentage  of  nitrogen  in  the  pre- 
cipitate increases,  the  precipitate  probably  consisting  of  acid  albu- 
min. 

The  mucin  prepared  in  the  manner  described  was  washed  with  water 
by  decantation  ;  when  free  from  acid,  it  becomes  white  in  colour,  but 
becomes  again  brownish-yellow  on  the  addition  of  acetic  acid  ;  it  was 
then  washed  with  alcohol  and  ether,  and  dried.  Elementary  analysis 
of  seven  preparations  gave  the  following  average  results  in  per- 
centages :— C,  48-84 ;  H,  6-8 ;  N,  1232 ;  S,  0843 ;  ash, 0-35.  Previous 
statements  as  to  the  absence  of  sulphur  in  mucin  appear  to  be  incorrect. 
The  extremely  small  quantity  of  phosphorus  found  might  have  been 
contained  in  the  ash.  The  percentage  composition  corresponds 
closely  with  that  obtained  by  Loebisch  (Abstr.,  1886,  166),  for  tendon 
mucin.  Mucin  prepared  in  this  way  was  found  to  be  acid  in  reaction ; 
this  cannot  be  from  union  with  the  acid  during  its  preparation,  as  the 
quantity  of  chlorine  found  by  analysis  was  so  excessively  small ;  but 
mucin  is  probably  itself  of  the  nature  of  an  acid.  A  neutral  solution 
of  mucin  in  8  per  cent,  sodinm  chloride  solution  does  not  coagulate 
on  heating,  and  even  after  adding  acetic  acid  it  only  becomes  slightly 
cloudy. 

Alcohol  precipitates  mucin  from  a  neutral  solution ;  the  precipitate  is 
soluble  in  water,  unless  sodium  chloride  is  present,  in  which  case  the 
precipitate  is  very  insoluble.     Mineral  acids  in  small  quantities  pre* 


Digiti 


ized  by  Google 


ORGANIO  0HEMI8TRT.  169 

cipitate  xnncin,  and  tbe  precipitate  is  soluble  in  excess.  Copper 
sulphate  and  ferric  chloride,  mercuric  chloride,  lead  acetate,  potassiam 
dichromate,  and  potassium  alom,  all  give  slimy,  gelatinous  precipi- 
tates. Potassio-mercuric  iodide  gives  no  precipitate.  Saturation  with 
magnesium  sulphate  or  sodium  chloride  precipitates  mucin  ;  Millon's, 
Adamkiewic2*s,  and  the  xanthoproteic  reactions  are  all  given  bv 
mucin.  By  heating  with  dilute  mineral  acids,  a  reducing  substance  is 
obtained.  Potassium  ferrocyanide  gives  no  precipitate,  or  only  a 
cloudiness  in  a  solution  of  mucin  in  dilute  hydrochloric  acid.  A 
sodium  chloride  solution  can  be  pretty  strongly  acidified  by  acetic  acid 
before  precipitation  occurs ;  and  potassium  ferrocyanide  added  to  such 
a  mixture  produces  no  precipitate.  Tannic  acid  in  small  quantities 
causes  the  liquid  to  become  slimy  and  thick,  and  in  excess  causes  pre- 
cipitation. Of  the  varieties  of  mucin  hitherto  described,  this 
approaches  nearest  to  tendon  mucin,  but  it  differs  from  that  in  its 
solubility  in  dilute  hydrochloric  acid^  and  its  behaviour  to  weak 
alkalis.  W.  D.  H. 

The  Mucin  of  BUe.  By  L.  Paijkull  (Zeit.  physiol  Ghem.,  12, 
196— 210).— Landwehr  (ZeiL  physiol  Chem.,  8,  114)  was  the  first 
to  point  out  that  the  slimy  substance  in  bile  is  not  true  mucin ;  he 
considered  it  to  be  a  mixture  of  globulin  with  bile  salts.  An  exa- 
mination of  his  analytical  results  shows  that  there  is  some  difficulty 
in  accepting  this  view;  for  instance,  the  percentage  of  nitrogen 
in  bile-mncin  is  13*8 ;  in  paraglobulin,  15*85 ;  and  in  gljcocholic 
acid  2*5;  there  must  therefore  be  15*4  per  cent,  of  glycocholic 
acid  in  the  mixture  called  bile-mucin.  The  percentage  of  carbon 
on  this  calculation  ought  to  be  55*01,  but  it  is  only  53*09.  More- 
over, although  Landwehr  states  that  a  mixture  of  sodium  glyco- 
cholate  with  semm-globnlin  has  the  physical  characters  of  bile- 
mucin,  it  was  found  in  this  research  that  a  mixture  of  globulin  with 
bile  deprived  of  its  so-called  mucin  did  not  produce  the  cha- 
racteristic sliminess  of  normal  bile.  The  usual  method  of  preparing 
mucin  is  not  applicable  to  bile,  as  the  bile-mucin  is  slightly  soluble  in 
excess  of  acetic  acid.  By  dialysis,  the  mucin  can  be  readily  freed  from 
bile  salts,  but  not  so  readily  from  bile  pigment ;  moreover,  putrefaction 
is  apt  to  ensue  when  dialysis  is  prolonged.  The  method  ultimately 
adopted  was  to  precipitate  the  mucin  with  five  times  its  volume  of 
absolute  alcohol ;  the  precipitate  was  collected  and  freed  from  alcohol 
by  centrif ugalising,  redissolved  in  water,  and  again  precipitated  by 
alcohol.  By  thus  quickly  removing  the  alcohol,  the  mucin  was  not 
rendered  insoluble.  The  properties  of  a  0*23  per  cent,  solution  of  this 
so-called  mucin  were  as  follows : — 

On  heating  a  neutral  solution,  it  coagulated  on  boiling.  After  the 
addition  of  a  trace  of  acetic  acid,  which  caused  no  precipitation  at 
the  ordinary  temperature,  it  coagfulated  on  heating,  like  a  proteid 
solution.  More  acetic  acid  caused  precipitation  without  heat,  and  the 
precipitate  dissolved  in  excess  although  with  some  difficulty ;  this 
acetic  acid  solution  was  precipitated  by  potassium  ferrocyanide, 
potassio-mercuric  iodide,  mercuric  chloride,  and  tannic  acid.  Hydro- 
chlorio  acid  in  very  small  quantities  caused  a  flocculent  precipitate, 
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which  dissolred  easily  in  excess.  Copper  salphafce,  ferric  chloride^ 
potassio- mercuric  iodide,  lead  acetate,  and  pettish  alum  gaTe  abun- 
dant precipitates  when  added  to  a  neutral  solution.  Saturation  with 
sodium  chloride  or  magnesium  sulphate  gave  precipitates ;  the  solu* 
tion  also  gave  the  xanthoproteic,  Millon's,  and  Adamkiewicz*s  reaction. 

A  solution  of  the  mucin  in  hydrochloric  acid  (0*3  per  cent.)  gave 
no  precipitate  when  digested  for  some  time  at  40^ ;  but  if  pepsin  were 
first  added,  a  flooculent  precipitate  formed,  as  in  solutions  of  nudeo- 
albumins.  Prolonged  heating  with  dilute  mineral  acids  yielded  no 
reducing  substance. 

The  following  are  the  results  of  elementary  analysis : — C,  50'89 ; 
H,  6-735 ;  N,  16-14 ;  and  S,  1*66  per  cent. 

The  so-called  mucin  of  bile  is  regarded,  not  as  true  mucin,  nor  as  a 
mixture  of  globulin  with  bile  salts,  but  as  a  nuoleo-albamin.  Small 
quentities  of  true  mucin  derived  from  the  walls  of  the  gall-bladder 
appear  to  be  also  present  in  certain  cases.  W.  D.  H. 


Physiological    Chemistry. 


Relation  of  Carbohydrates  in  Food  to  Digestive  Ferments. 
By  A.  Stutzbr  and  A.  Isbbht  (Zeit.  physioL  Ghem.y  12,  72 — 94). — 
The  question  of  the  artificial  digestion  of  carbohydrates  is  taken  up 
from  the  same  point  of  view  as  that  of  prote'ids  (Abstr.,  1887,  361, 
388,  1229);  namely,  can  quantitative  estimations  be  obtained  of  the 
digestible  and  indigestible  portions  of  carbohydrates  by  the  Bucces* 
sive  treatment  of  the  fodder  with  the  various  diastatic  ferments  ?  It 
is  already  well  known  that  certain  carbohydrates,  such  as  starch  and 
sugar,  are  more  digestible  than  certain  others,  such  as  cellulose, 
which  is  not  attacked  by  the  digestive  juices,  but  only  by  putrefac- 
tive agents. 

Standard  solutions  of  ptyalin  (from  pig's  salivary  glands)  of  malt 
diastase,  of  pepsin,  and  of  pancreatin  were  prepared;  the  two  last 
being  the  same  as  those  used  in  previous  experiments.  Ptyalin  acta 
best  at  40**,  diastase  at  60°  ;  pancreatic  fluid  acts  on  starch  better  in 
a  neutral  than  an  alkaline  fluid :  not  at  all  in  an  acid  one.  Clover- 
hay,  wheat«meal,  and  white  bread  were  the  kinds  of  food  used ;  and 
tables  are  given  of  the  prote'id,  fat,  carbohydrate,  ash,  and  water  in 
each  of  these.  Fat  was  in  all  cases  first  removed  by  extracting  with 
ether.  2  grams  of  the  food  was  used  in  each  experiment ;  this  was 
boiled  with  100  c.c.  of  water,  and  when  cool  the  ferment  solution  was 
added ;  200  c.c.  of  the  ptyalin  solution  with  which  it  was  kept  at 
37 — 40°  for  two  hours:  or  25  c.c.  of  the  solution  of  diastase  for 
the  same  length  of  time  at  60 — 65°.  The  residue  was  then  filtered 
off  through  asbestos,  and  exposed  to  the  action  of  400  c.c.  of  the 
peptic  fluid;  it  was  again  freed  from  digestive  fluids  by  filtration 
before  being  exposed  for^  three  hours  to  the  action  of  the  pancreatic 
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fennent  at  87 — 40°.  The  weight  of  the  finul  residue  (minus  ash, 
the  carbonic  anhydride  being  driven  off  by  nitric  acid)  ^ve  the  un- 
digested organic  substance  (a)  ;  the  nitrogen  in  this  was  estimated, 
multiplied  bj  6'25,  and  the  product  gives  the  undigested  proteid  (b) ; 
the  dilference  between  (a)  and  (5)  gives  the  undigested  carbohydrate. 

The  first  series  of  analyses  are  those  in  which  the  food  was  sub- 
jected either  to  the  action  of  ptyalin  or  diastase,  and  to  the  subse- 
quent action  in  most  cases  of  pepsin.  Full  derails  in  tabalar  form  are 
^ven  of  these  and  the  following  analyses;  and  the  following  con- 
clusions are  drawn : — 

(1.)  A  feebly  alkaline  solution  of  ptyalin  acts  better  than  a 
neutxiil,  and  this  better  again  than  a  feebly  acid  one. 

(2.)  For  substances  which  are  rich  in  digestible  carbohydrates, 
like  wheat-meal,  the  optimum  of  digestion  with  a  neutral  ptyalin 
solution  (which  was  the  one  usually  employed)  was  obtained  when 
100  c.c.  of  the  solution  was  present  to  every  gram  of  the  food.  When 
food,  such  as  hay,  in  which  the  digestible  carbohydrates  was  small  in 
quantity  was  used,  half  this  amount  sufficed. 

(3.)  25  CO.  of  the  diastase  solution  was  sufficient. 

(4.)  Ptyalin  alone  worked  better  than  diastase,  but  when  followed 
by  the  action  of  pepsin  they  gave  identical  results. 

(5.)  Neutral  ptyalin  solution  dissolves  some  amount  of  proteid. 

The  second  series  of  analyses  was  one  in  which  the  pancreatic  fluid 
alone  acted.  100  c.c.  of  the  neutral  fluid  gave  the  optimum  of  diges- 
tion on  the  carbohydrates,  but  the  action  was  not  so  great  as  with 
ptyalin  or  diastase  alone.  Alkaline  pancreatic  fluid  acts  best  on 
protelds. 

The  third  series  were  experiments  in  which  the  action  of  ptyalin  or 
diastase  was  followed  by  that  of  the  neutral  pancreatic  fluid :  the  best 
results  being  obtained  when  ptyalin  was  fint  used.  The  additional 
action  of  the  pancreas  is,  however,  very  small. 

The  fourth  series  were  experiments  in  which  the  action  of  either 
ptyalin  or  diastase  was  followed  by  that  of  both  pepsin  and  pancreatic 
ferment ;  but  the  optimum  was  the  same  whether  ptyalin  or  diastase 
^nw  used.  Although  the  pancreatic  juice  by  itself  acts  on  amyloids 
best  when  neutral,  yet,  after  the  action  of  the  other  ferments,  the 
best  results  are  obtained  when  it  is  feebly  alkaline. 

It  is  not,  however,  believed  that  these  results  are  comparable  with 
what  is  obtained  in  natural  digestion,  becanse  the  bacteria  which  occur 
in  the  intestines  and  which  act  so  energetically  on  carbohydrates,  are 
left  out  of  account.  It  is  possible,  however,  that  the  method  of  arti- 
ficial digestion  may  furnish  us  with  a  means  of  estimating  cellulose 
quantitatively.  '  W.  D.  H. 

Cliaiigee  in  Carbohydrates  in  the  Alimentary  Canal.  By  J. 
Skkqeh  (PflOger's  Archivj  40,  38—48). — Cane-sugar  and  starch  are 
the  carbohydrates  most  used  as  food ;  the  former  is  inverted  in  the 
stomach  (Hoppe-Seyler)  ;  the  latter  is  converted  into  erythrodextrin 
in  the  stomacn,  and  sugar  is  formed  from  it  in  the  intestine  by  the 
flustion  of  the  pancreatic  and,  according  to  some,  of  the  intestinal  juice 
Also.      Nasse  named  the  sugar  so  formed  ptyalose ;    v.  Mering  and 
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MoBCTilns  shoved  that  this  is  identical  with  maltose.  On  the  other 
haud,  the  sugar  present  in  the  blood  and  that  which  leaves  the  liver  is 
dextrose. 

Tbe  present  research  is  devoted  to  a  reinvestigation  of  these 
points.  Animals  were  fed  for  some  days  on  cane-sagar,  and  then 
killed ;  the  contents  of  stomach  and  intestines  were  examined,  and  the 
following  conclusions  drawn :  the  stomach  inverts  sngar ;  besides 
cane-sugar,  a  certain  Quantity  of  reducing  sugar  was  also  found.  The 
small  intestine  contained  no  cane-sugar ;  after  boiling  the  content* 
with  hydrochloric  acid,  the  amount  of  sugar  remained  the  same ;  the 
sugar  present  is  therefore  invert  sugar ;  24i  hours  after  death,  no  sugar 
is  found  in  the  stomach,  and  only  traces  in  the  intestine,  the  sugar 
having  been  changed  into  lactic  acid.  In  the  portal  blood,  a  certain 
quantity  of  reducing  sngar  is  found,  but  after  boiling  with  acid  there 
was  no  increase  in  reduction,  showing  that  cane-sugar  is  not  absorbed 
as  such,  or  if  it  is,  in  sach  small  quantities  as  not  to  be  recognisable 
by  this  method ;  the  latter  is  probably  the  more  correct  statement,  as 
cane-sugar  is  sometimes  found  in  the  urine. 

In  experiments  in  which  starch  (starch-meal,  potatoes,  and  rice)  was 
used,  it  was  found  that  erythrodextrin  was  present  in  the  stomach,  but 
only  traces  of  sugar  which  might  have  been  formed  by  the  saliva. 
The  small  intestine  also  contains  dextrin,  probably  achroodextrin, 
and  a  reducing  sugar ;  on  boiling  the  contents  of  the  small  intestine 
with  acid,  the  reducing  power  is  increased ;  this  is  due  to  the  conver- 
sion of  dextrin  into  sugar;  if  the  dextrin  is  first  precipitated  by 
alcohol,  and  the  residue  treated  with  acid,  there  is  no  increase  in  the 
I'educing  power ;  the  sugar  is  therefore  grape-sugar.  It  is  possible 
that  starch  is  converted  into  maltose  by  the  pancreatic  secretion,  and 
then  by  the  further  action  of  the  intestinal  j.uice  into  dextrose  (Brown 
and  Heron,  Abstr.,  1880,  903).  Absorption  takes  plaee  so  rapidly 
that  only  small  amounts  of  the  products  of  digestion  are  obtainable. 
In  the  portal  blood,  dextrose  was  foand,  and  in  one  instance  dextrin 
also.  W.  D.  H. 

From  what  Material  doe»  the  Livey  fosm  Sugar  ?  By  J.  Sbbokk 
(Pfliiger^s  Archiv,  40, 48 — 64). — The  liver  continues  to  form  sugar  after 
I'cmoval  from  the  body ;  in  fact,  as  long  as  its  cells  retain  vitality 
and  the  quantity  formed  is  not  in  proportion  to  the  givcogen  lost 
(Seegen  and  Kratschmer,  Abstr.,  1882,  540).  By  researches  of  three 
kinds,  (I)  using  various  materials,  for  instance,  peptones  as  food ; 
(2)  injecting  these  substances  into  the  blood ;  and  (3)  placing  the 
•excised  liver  in  contact  with  them,  it  was  shown  that  peptone'  was 
one  substance  from  which  the  liver  forms  sugar.  The  blood  in  the 
hepatic  vein  contains  twice  as  much  sugar  as  the  portal  vein,  whether 
the  food  contains  carbohydrate  or  not ;  fat  and  proteid  seem  to  be 
the  substances  from  which  the  liver  normally  forms  sugar.  The  sugar 
formed  from  glycogen  by  diastatic  ferments  is  maltose,  whereas  t£at 
found  in  the  blood  leaving  the  liver  is  dextrose. 

Chittenden  and  Lambert  (Studies  from  Lah,  Physiol.  Ghem.^  Yale 
Univ.,  1885)  obtained  results  which  showed  that  although  the  total 
carbohydrates  are  increased  by  peptone,  the  sugar  is  increased  boi 
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little ;  they  adhere  to  the  view  generally  held  that  the  sugar  fs  formed 
from  glycogen.  They  also  speak  of  the  sugar  which  leaves  the 
liver  as  a  mixture  of  maltose  and  dextrose.  A  large  amount  of  the 
present  paper  is  devoted  to  a  critioism  of  the  methods  and  results 
of  Chittenden  and  Lambert.  W.  D.  H. 

Fate  of  Lecithin  In  the  Body.  By  K.  Hasibroek  {Zeit  physiol 
Chem.,  12,  148— 162).— Bokay  {Zeit  phyaiol  Chem.,  1,  157)  showed 
that  the  pancreatic  juice  splits  lecithin  into  a  fatty  (oleic,  palmitic,  or 
stearic)  acid,  choline  or  neurine,  and  glycero- phosphoric  acid.  The 
question  which  is  investigated  in  the  present  research  was  what 
happens  to  these  three  products  of  decomposition.  The  fatty  acid 
doubtless  behaves  like  fatty  acids  from  adipose  tissue,  being  partly 
saponified  and  separated  from  the  body  as  calcium  compounds,  partly 
absorbed  and  further  oxidised  in  the  body  to  form  carbonic  anhydride 
and  water.  Choline,  as  has  been  shown  by  Brieger's  work  on 
ptomaines,  is  a  type  of  poisonous  alkaloids  obtained  by  the  putrefac- 
tion of  organic  substances.  It  is  perhaps  here  also  obtained  from 
lecithin,  which  has  a  wide  distribution  in  the  animal  kingdom. 
Putrefaction  has  an  important  part  to  play  in  the  alimentary  canal. 
The  process  of  putrefaction  in  both  neurine  and  glycero-phosphoric 
acid  outside  the  body  was  studied  according  to  Hoppe-Seyler's 
method  and  with  the  apparatus  used  by  him  (Zeit.  pkysiol.  Chem,,  1, 
561).  A  mixture  of  choline  hydrochloride,  sewer-mud,  calcium 
carbonate  and  water  was  kept  at  the  ordinary  temperature,  and  the 
gases  which  came  off  in  large  quantities  were  collected  and  analysed. 
They  were  found  to  consist  of  carbonic  anhydride  18  to  20,  and 
methane  80  to  82  per  cent.  After  two  months,  when  all  evolution  of 
gas  had  ceased,  the  liqaid  residue  was  examined  microscopically, 
zoogloea  colonies  being  found.  Some  was  injected  hypodermically  in 
a  rabbit  but  without  ill  results.  On  analysis  it  was  found  to  contain 
large  quantities  of  ammonia,  and  traces  of  first  substitution  products ; 
of  higher  substitution  basic  products  such  as  trimethylamine  there 
was  none.  If  a  similar  decomposition  occurs  in  the  intestine,  it  may 
be  concluded  that  carbonic  anhydride,  methane,  and  ammonia  are 
formed  from  choline  there.  This  gives  us  a  fresh  source  of  methane 
in  the  intestine ;  Hoppe-Seyler  and  Tappenier  (Abstr.,  1887,  1131) 
have  shown  that  cellulose  is  one  source ;  and  Hoppe-Seyler  (Abstr., 
1887,  1135)  has  shown  that  acetates  form  another.  Choline,  more- 
over, is  not  an  unimportant  source  of  marsh-gas,  as  lecithin  is 
largely  contained  iu  eggs,  meat,  and  in  leguminous  and  other  seeds. 

On  subjecting  glycero-phosphoric  acid  to  similar  treatment,  it  was 
not  found  to  yield  any  gases,  or  only  minute  quantities  such  as 
probably  came  from  the  mud  used.  The  conclusion  is  therefore 
drawn  that  the  acid  is  absorbed  as  such.  This  coincides  with  the 
observation  of  Sotnischewsky  (Zeit,  physiol.  Ghem.,  4,  215),  who 
found  it  unaltered  in  the  urine.  W.  D.  H. 

Relative  Nutritive  Value  of  Fat  and  Carbohydrate.  By  0. 
KeIiLHEB  (Zeit,  phyaiol,  Ohem,^  12,  118—115). — By  feeding  a  horse  on 
starch  and  linseed  oil  respectively,  and  calculating  the  work  done,  it 
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was  fonnd  that  the  energy  of  one  part  of  fat  is  eqoal  to  that  of  2*6  paris 
of  starch.  W.  D.  H. 

Feeding  with  Earth-nut  and  Palm  Cake.  By  M.  Schbodt 
(Bied._  Centr.i  1887,  624 — 626). — The  animals  employed  were  cows, 
and  they  were  fed  with  palm-nnt  cake  containinfif  15  per  cent,  albn- 
mino'ids,  whilst  in  the  other  periods  of  feeding  they  reoeiyed  earth- 
nut  cake,  which  contflined  three  times  that  quantity. 

Earth-nnt  cake  cannot  be  replaced  by  a  similar  quantity  of  palm 
cake  without  a  loss  of  milk,  fat,  and  dry  matter, ;  and  cotfcon  cake 
produces  the  best  results  of  all  known  cakes.  £.  W.  P. 

Change  of  Chemical  Composition  of  HuBole  by  Fatigue.   By 

A.  MoNARi  (Oazzetta,  17,  367 — 38/)). — In  this  paper  a  further  account 
is  given  of  the  variation  of  the  chemical  composition  of  muscle 
induced  by  fatigue.  Full-grown  dogs  were  killed  after  repose  and 
after  protracted  exercise,  and  their  mnecles  separated  and  worked  up 
by  well-known  methods.  The  relation  of  creatine  to  creatinine  was 
determined  in  each  case  and  the  results  are  set  forth  in  extensive  tables. 
The  main  conclusions  arrived  at  are  that  (i)  the  proportion  both  of 
creatine  and  creatiDine  is  increased  by  fatisrue ;  (ii)  in  certain  condi- 
tions of  labour,  the  proportion  of  creatinine  can  exceed  that  of  the 
creatine  by  one-half ;  (iii)  in  some  cases  the  quantity  of  creatine  in 
the  wearied  muscle  is  less  than  that  present  in  the  muscle  in  a  state  of 
repose,  but  then  a  greater  proportion  of  creatine  is  formed  owing  to 
the  transformation  of  the  one  into  the  other ;  (iv)  that  the  creatinine  is 
produced  by  transformation  of  the  creatine ;  (v)  zanthocreatinine  is 
also  produced,  and  in  a  proportion  about  one- tenth  of  the  creatinine. 

V.  H.  V. 
Formation  of  Xanthocreatinine  in  the  Organism.  By  A. 
MoNARi  (Oazeetta,  17,  360 — 362). — In  this  paper  in  addition  to  the  pre- 
vious observations  (Abstr.,  1887, 615)  an  analysis  is  given  of  the  com- 
pound of  xanthocreatinine  with  zinc  chloride,  which  points  to  a  formula 
(C»H|oN402i)3,ZnCU.  This  substance  cannot  however  be  completely 
separated  from  the  similar  compound  with  creatine.  V.  H.  Y. 

Scatoxylsnlphnric  Acid  and  Scatole  Pigment.  By  B.  Hester 
(Zeit.  physioL  Chem.^  12, 130 — 144). — Brieger  (Zeit,  physiol,  Chem.,  4, 
414)  showed  that  scatole  when  administered  to  animals  leaves  the 
body  in  the  urine  as  an  ethereal  hydrogen  sulphate,  and  the  ehromo- 
gen  of  a  red  pigment  is  often  also  observed  ;  this  occurs  also  in 
human  urine.  J.  Otto  (Pfluger^s  Archiv,  33,  614)  obtained  this 
pigment  from  the  urine  of  a  diabetic  patient  in  considerable  quantity, 
and  showed  by  its  reactions  and  analysis  that  it  consisted  of  scatoxyl 
potassium  sulphate.  In  the  present  experiments,  scatole  was  prepared 
synthetically  by  E.  Fischer's  method  (Abstr.,  1866,  806),  and  it  wsa 
given  in  doses  of  6  grams  daily  to  a  dog ;  it  was  afterwards  found 
advisable  to  reduce  this  to  half,  as  so  large  a  dose  caused  sickness 
occasionally  but  never  diarrhoea.  Observations  were  made  on  the 
relations  of  the  normal  sulphates  and  the  ethereal  hydrogen 
sulphates,    but    the   variations  were   within    normal    limits.     The. 
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urine  passed  daring  three  weeks  was  collected,  and  G.  Hoppe- 
Seyler's  method  {Zeit,  phydol.  Ghem,^  7,  423)  for  the  separation 
of  salts  of  indoxylsnlphnric  acid  was  adopted  for  the  preparation 
of  scatozjl  potassinm  sulphate,  bnt  nnsaccessfallj,  either  none 
of  the  salt  or  the  merest  traces  being  obtained.  The  pigment 
cannot  therefore  be  a  componnd  of  scatoxylsnlphnric  acid,  bnt  the 
chromogen  is  of  an  nnknown  natare.  The  urine  nsed  contained 
abundance  of  the  pigment,  which  was  formed  by  adding  hydrochloric 
acid  to  an  alcoholic,  ethereal,  or  watery  extract  of  the  evaporated 
urine.  The  nrine  also  reduced  alkaline  copper  hydroxide  solutions, 
and  was  IsdTorotatory.  A  series  of  observations  were  made  on  the 
daily  relations  of  ordinary  sulphates  to  ethereal  hydrogen  sulphates, 
and  the  quantity  of  pigment  present  in  the  nrine  dnring  the  admini- 
stration of  scatole.  Of  12  grains  given  during  seven  days,  not  more 
than  one-fifth  was  passed  as  seatozylsulphuric  acid.  There  is  a 
slight  increase  of  ethereal  hydrogen  snlphates  produced  in  the  nrine 
by  giving  scatole,  and  the  normal  snlphates  are  slightly  diminished. 
After  prolonged  feeding  on  scatole,  however,  the  ethereal  hydrogen 
sulphates  are  diminished  in  the  urine,  this  may  be  due  to  scatole  being 
an  antiseptic ;  moreover  the  quantity  of  pigment  varies  without  any 
fixed  relation  to  the  amount  of  these  compounds.  The  pigment  is 
apparently  an  oxidation  product  of  the  chromogen,  as  its  formation  is 
prevented  by  the  simultaneous  action  of  reducing  agents  like  nascent 
nydrogen. 

Elementary  analyses  are  not  concordant,  but  the  author  considers 
that  they  approach  to  what  wonld  be  attained  from  scatoxyl  itself ;  he 
considers  that  the  pigment  is  an  oxidation  product  of  scatoxyl  with  a 
aimnltaueous  condensation  of  two  molecules.  It  is  amorphous ;  on 
beating  it  loses  10  per  cent,  of  water.  A  solution  of  the  chromogen 
at  first  colourless  becomes  dark- violet  and  later  brown  on  exposure  to 
air.  It  dissolves  in  Hydrochloric  and  sulpharic  acids  with  a  red,  and 
in  alkalis  with  a  yellow  colour.  It  is  soluble  in  alcohol,  amyl  alcohol, 
ether  and  chloroform,  but  not  in  water.  It  is  apparently  unaltered  by 
ammoniacal  fermentation. 

A  certain  part  of  the  scatole  is  found  unchanged  in  the  fasces.  The 
reimlt  of  giving  scatole  as  food  thus  differs  considerably  from  what 
follows  the  administration  of  indole.  The  property  of  the  urine  in 
rotating  polarised  light  to  the  left  may  indicate  that  the  chromogen  is 
a  compound  of  glycuronic  acid  analogous  to  indoxylglycuronio  acid. 

This  pigment  is  perhaps  the  same  as  the  pigment  described  in 
normal  human  urine  under  various  names — urorubin,  urorosein, 
moerythrin,  pnrparin,  Ac. 

The  effects  of  administering  phenylhydrazinepymvic  acid  to  animals 
with  their  food  shows  that  it  is  a  powerful  poison,  producing  blood  in 
the  urine  among  other  symptoms.  W.  D.  H. 

AniTnal  Omn.  By  H.  A.  Lawdwehb  (Pfluger's  Archiv,  40,  21— 
37). — Animal  gum  (Abstr.,  1887, 26)  is  present  in  greater  abundance 
in  foetal  life  than  in  extra-uterine  life ;  it  is  present  in  the  Whar* 
tonian  jelly,  it  is  in  excess  in  the  connective  tissues,  and  the  chond]x>-i 
genouB  tissue  (cartilage)  which  precedes  the  long  bones  appears,  to 
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consist  of  collagen  combined  with  animal  gam ;  tbe  latter  oomponnd 
is  replaced  by  calcareons  salts  in  adalt  bone.  In  some  animals,  as  the 
frog,  the  gum  is  derived  from  the  maciuo'id  envelope  of  the  eggs ;  in 
mammals,  from  the  nterine  glands,  which  are  enormonslj  developed 
daring  pregnancy.  Pathological  conditions  of  the  female  generative 
organs  are  often  associated  with  excess  of  macin  or  other  compoands 
which  yield  gam ;  sach  as  ovarian  cysts,  which  contain  metalbamin 
(pseadomncin)  :  goitroas  colloid  cysts  do  not  yield  gam.  MyOr 
oedema,  a  disease  first  described  by  Gull  and  Ord  in  women,  is  asso* 
oiated  with  increase  of  macin  in  the  cataneoos  tissaes  (Charles, 
Med.'Chirurg,  Trans,^  71,  57),  and  may,  perhaps,  be  associated  with 
disease  of  the  genital  organs.  Chlorosis  is  a  form  of  an»mia  which 
seems  limited  to  women  at  abont  the  age  of  paberty.  The  adminis* 
tration  of  iron  in  this  disease  caases  great  increase  in  the  hemoglobin 
of  the  blood ;  Hambnrger,  among  others,  has  shown,  however,  that 
little  or  no  proportion  of  the  medicinal  preparations  of  iron  is  absorbed 
from  the  alimentary  canal,  bat  iron  is  absorbed  only  in  the  form  of 
organic  compoands,  sach  as  are  formed  in  the  processes  of  plant  life. 
Moreover,  the  quantity  of  iron  is  only  8  grams  in  the  whole  body,  and 
this  quantity  is  taken  many  times  over  daring  treatment.  Bange 
explains  ( Abtstr.,  1885,  574)  the  nsefulness  of  iron  in  this  afEection  by 
its  forming  iron  salphide  in  the  intestines,  removing  the  excess 
of  sulphur  in  this  way  from  the  body  ;  in  chlorosis  due  to  excessive 
fermentation  processes  in  the  alimentary  canal,  large  qoantitiea 
of  hydrogen  sulphide  are  formed,  which  destroy  the  organic  com- 
pounds of  iron  that  form  hsemoglobin  (haamatogen) ;  the  adminia* 
tration  of  iron  prevents  this  destruction  of  the  haamatogen.  The 
limitation  of  chlorosis  to  the  female  sex,  and  to  the  time  of  pnberfy, 
leads  the  author  to  doabt  this  explanation.  He  regards  the  disease 
as  one  produced  by  excessive  development  at  this  period  of  the  sab- 
stances  containing  gum  necessary  for  the  nonrishment  of  the  embryo, 
and  which  acts  injuriously  on  the  hsdmoglobin  molecule ;  iron  pre* 
oipitatea  the  gum  in  the  alimentary  canal  as  a  jelly-like  coagulum 
(as  it  does  vegetable  gum),  and  thus  excess  of  gum  leaves  the  body 
with  the  fflBces. 

The  hypothesis  formerly  advanced  as  to  the  function  of  the  gum  in 
the  stomach  requires  to  be  modified  as  follows  : — In  the  Inmen  of  the 
gastric  glands  which  is  filled  with  mucus,  a  ferment  is  produced  by 
stimulation,  which  forms  lactic  acid  from  the  gum  of  the  mucus,  and 
this  by  acting  on  sodium  chloride  produces  free  hydrochloric  acid 
and  sodium  lactate ;  the  former  is  poured  into  the  stomach,  the  latter 
is  absorbed  from  the  glands.  During  digestion,  the  amount  of  saroo- 
lactic  acid  in  the  blood  is  increased  from  002  to  O'l  per  cent. 
(Drechsel).  In  phosphorus  poisoning,  this  acid  is  found  in  the  urine, 
and  also  excess  in  the  gastric  juice  (Cahn,  Abstr.,  1886,  1053)  ;  the 
intestinal  mucus  in  these  cases  remains  neutral. 

In  the  intestine,  the  function  of  animal  gum  seems  to  be  to  aid  the 
emalsion,  and  also  the  absorption  of  fats ;  pancreatic  juice  is  not  neces- 
sary for  this  purpose ;  parotid  saliva,  which  although  it  contains  no 
mucin,  contains  free  animal  gum,  will  emulsify  fats. 

Thierfelden  (Pfluger's  Archiv^  32,  619)  found  that  in  the  mammaty 
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glands  milk-sugar  is  formed  by  a  fermeDtation  process,  at  the  body 
temperatare  from  a  mother-substance  which  is  not  glycogen.     This 
substance  is  animal  gum ;  a  watery  decoction  of  rabbit's  milk-glands 
was  freed   from  proteid  by  heat,  from  milk-sagar    by   two  days' 
dialysis ;  it  was  then  evaporated  to  a  small  bulk,  saturated  with 
sodium  sulphate,  and  filtered.     The  filtrate  contained  animal  gum, 
and  gave  the  characteristic  blue  flocculi  with  copper  hydroxide.    Pro- 
bably in  the  same  way  that  starch  is  hydrated  to  form  sugar  in  the 
intestines,  and  in  the  liver  again  dehydrated  to  form  glycogen,  so    4L 
milk-sugar  undergoes  similar  changes,  which  after  being  inverted  into    i  ' 
galactose  in  the  alimentary  canal  is  absorbed,  and  then  dehydrated  in    j* 
the  body,  and  stored  as  animal  gum.     If  this  is  so,  chlorotic  people    ) 
should  take  no  carbohydrate  food.    In  flesh  feeders,  it  is  probable  that    ' 
gum,  like  glycogen,  is  formed  from  proteid. 

Quantitative  investigations  on  animal  gum  are  at  ptoent  impos-     T 
sible.     The  conversion  of  the  gum,  CeHioO*,  into  gummose,  CeHaOa,    * 
a  reducing  substance,  is  slow  and  incomplete.     It  is,  morever,  pre-  •  -.-^ 
cipitated  at  least  partially  by  the  precipitants  of  prote'ids,  neutral 
salts,  alcohol,  copper  sulphate,  ferric  chloride,  Ac.  W.  D.  H. 

[Note  by  Abstractor, — Myxoedema  has  been  since  found  to  be'  * 
present  in  men  nearly  as  often  as  in  women ;  no  constant  relation 
has  been  found  to  exist  between  disease  of  the  generative  organs  and 
myxoedema ;  moreover,  subsequent  analyses  have  not  confirmed 
Charles's  statement  as  to  the  high  percentage  of  mucin  in  the  cuta- 
neous tissues.] 

Animal  Deztran.  By  L.  Liebebmakn  (Pfluger*s  Archtv,  40, 
454 — 459). — The  Schizoneura  lanugiiwsa  is  a  gall- producing  louse 
which  attacks  elms.  In  the  interior  of  the  gall  are  found  masses  of 
a  secretion  from  the  animal's  body  which  are  at  first  clear  drops,  but 
when  the  galls  dry  up  in  the  autumn,  it  consists  of  dirty- brown, 
irregular  masses.  The  properties  of  this  substance  were  investigated 
as  follows : — The  masses  were  finely  divided,  and  boiled  with  distilled 
water ;  the  resulting  greenish-brown  cloudy  solution  was  decolorised 
to  a  great  extent  by  animal  charcoal,  and  filtered ;  it  was  acidified 
with  hydrochloric  acid,  and  precipitated  with  96  per  cent,  alcohol. 
The  precipitate  was  washed  with  alcohol,  dried  over  sulphuric  acid, 
and  analysed;  the  substance  contained  no  nitrogen,  and  the  per- 
oentage  composition  corresponds  very  closely  with  the  formula  CcHioOs. 
Its  specific  rotation  is  [«]©  =  +156'7.  This  substance  has  the 
physical  appearance  of  gum,  is  soluble  with  difficulty  in  cold,  more 
easily  in  boiling  water;  it  is  insoluble  in  alcohol  and  ether,  and 
neutral  in  reaction.  On  burning  it,  it  gives  out  a  smell  like  that  of 
burning  paper.  It  does  not  reduce  copper  or  bismuth  salts.  With 
potash  and  copper  sulphate,  a  greenish -blue,  jelly-like  coagnlum  is 
formed  soluble  in  hydrochloric  acid ;  from  this  acid  solution,  the  gum 
is  precipitated  by  alcohol.  In  the  watery  solution,  lead  acetate  gives 
no  precipitate,  if  alcohol  is  present,  however,  as  well,  it  gives  a  pre- 
cipitate ;  iodine  gives  no  colour ;  picric  acid  and  potash  also  give  no 
reaction.     On  heating  for  a  long  time  with  dilute  sulphuric  acid,  a 
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Bnbfiiaiice  wliioh  Teduces  copper  oxide  is  formed ;  it  differs  from  all 
known  gnms  hj  its  high  rotatory  power ;  it  seems  not  to  be  identical 
with  Landwehr's  animal  gam,  and  the  name  animal  deztran  (compare 
Scheibler,  Werner's  JahrS)er.j  1875,  790)  is  suggested  for  it. 

W.  D.  H. 

Nephridia  and  Liver  of  Patella  Vulgata.  Bj  A.  B.  Griffiths 
(Proc.  Boy,  Soc.,  42,  392 — 394). — The  nephridia  were  dissected  from 
the  bodies  of  a  large  nnmber  of  fresh  limpets,  and  the  secretions  of  the 
left  nephridia  examined  separately  from  those  of  the  right  nephridia. 
Chemically,  the  secretions  on  the  two  sides  were  found  to  be  identical ; 
the  clear  liquid  was  first  treated  with  hot  dilute  sodium  hydroxide,  and 
then  hydrochloric  acid  added,  and  rhombic  crystals  obtained  which 
gave  the  murexide  test;  crystals  of  uric  acid  were  obtained  hv 
evaporating  ||he  secretion  to  dryness ;  the  residue  was  taken  up  with 
absolute  alcohol,  filtered,  dissolved  in  hot  water ;  on  adding  excess  of 
acetic  acid  to  this,  and  allowing  the  mixture  to  stand  seven  hours, 
crystals  of  uric  acid  were  obtained.  The  liver  of  patella  was  found 
to  possess  the  functions  of  a  true  pancreas,  like  the  "  Cephalopod 
liver."  The  secretion  converts  starch  into  glucose,  it  produces  an 
emulsion  with  fats,  and  a  soluble  ferment  extracted  from  the  cells  of 
the  gland  converts  fibrin  into  leucine  and  tyrosine.  The  seci'etion  con- 
tains proteids,  leucine,  and  tyrosine,  but  no  biliary  acids.  Glycogen 
also  could  not  be  detected  in  either  the  organ  or  its  secretion. 

W.  D.  H. 

Absence  of  Uric  Acid  and  Alkaline  Reaction  in  the  Urine  of 
Camivorse.  By  G.  Sanarelli  ((7/iew.  Cen^r.,  1887, 804— 805  ; /nwi 
Ann,  Ohim.  Farm,,  1887,  27;i— 285).— The  reaction  of  urine  from 
two  young  foxes  was  found  to  be  strongly  alkaline,  both  after  a  fie^h 
and  after  a  mixed  diet ;  uric  acid  was  absent  and  hippuricacid  initially 
present  was  replaced  by  benzoic  acid.  Ammoniacal  fermentation 
quickly  set  in,  although  the  urine  did  not  contain  an  abnormally  large 
quantity  of  bacteria  even  for  acid  urine.  Albumin,  sugar  and  hematin 
were  absent.  With  a  fiesh  diet,  the  alkalinity  increased,  but  with  a 
bread  diet  it  decreased  and  changed  suddenly  into  an  acid  reaction, 
although  both  uric  and  hippuric  acids  were  absent.  The  alkalinity 
was  ascertained  by  means  of  litmus  and  not  by  phenolphthale'in. 

V.  H.  V. 

Presence  of  Hydrogen  Sulphide  in  Urine.  By  F.  Mijller 
(Chem.  Centr,,  1887,  807  ;  from  Berl,  klin.  Wochenschr,,  24,  405—408 
and  436 — 437). — The  formation  of  hydrogen  sulphide  in  urine  from 
fermentation  (hydrothionuria)  is  doubtless  conditioned  by  micro- 
organisms. It  is  here  shown  that  its  formation  is  due  neither  to 
albumin  nor  cystin,  nor  potassium  thiocyanate,  nor  yet  to  the  preseuoe 
of  sulphates.  On  adding  a  solution  of  hydrogen  sulphide  to 
normal  urine,  it  is  quickly  oxidised  into  water  and  sulphur,  even  in 
absence  of  air,  thus  showing  that  in  cases  of  hydrothionuria  the  urine 
must  have  lost  this  oxidising  property.  On  the  other  hand,  if  hy- 
drogen sulphide  is  added  to  urine  from  which  the  hydrogen  sulphide 
reaction  originally  present  has  disappeared,  its  presence  could  be 
detected  for  a  considoiuble  time ;  this  proves  that  the  bacteria  con* 
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somed  all  tlie  availflJ[>le  oxygen,  and  thus  the  oxidation  of  the  hydro* 
gen  sulphide  oould  not  ensue.  V.  H.  V. 

Ethereal   Hydrogen   Sulphates  in  Morbid  Urinea    Bj  G. 

Hoppb-Setleb  {Zeit  phydol.  Ghent,,  12,  1 — 32). — ^Tables  are  given  of 
the  amounts  of  sniphnric  acid  combined  as  salpJbaieA  (a)  and  that  com- 
bined as  ethereal  hydrogen  sulphates ;  {h)  and  the  ratio  a  i  h  in  the 
urine  of  patients  sufPering  from  a  variety  of  diseases.  The  details  of 
the  chief  cases  are  also  given.  The  general  results  obtained  may, 
however,  be  summarised  as  follows : — Deficient  or  increased  absorp- 
tion of  the  normal  products  of  digestion,  as  in  peritonitis,  tubercnlar 
diseases  of  the  intestine,  &c.,  leads  to  an  increase  of  ethereal  hydrogen 
sulphates  in  the  urine,  as  the  normal  products  of  digestion  undergo 
putrefactive  changes,  and  these  putrefactive  products  are  absorbed 
from  the  intestine.  In  typhoid  fever,  there  is  no  such  increase. 
Simple  constipation  also  causes  no  change.  Diseases  of  the  stomach 
in  which  the  food  lies  in  the  stomach  a  long  time  and  then  undergoes 
fermentative  changes,  always  lead  to  increase  of  the  ethereal  hydrogen 
sulphates.  Putrefactive  changes  outside  the  alimentary  canal,  putrid 
cystitis,  putrid  abscesses,  peritonitis  putrida,  <fcc.,  have  the  same  result ; 
and  the  result  is  proportional  to  the  severity  of  the  putrefaction,  in- 
creased by  the  retention  and  diminished  by  the  discharge  of  putrid 
matter  as,  for  instance,  on  opening  the  abscess.  The  quantity  of  the 
ethereal  hydrogen  sulphates  may,  however,  be  unaltered,  if  at  the 
same  time  other  products  of  putrefaction  are  increased.  Such  a 
relation  is  seen  between  indoxyl  and  scatoxyl.  In  normal  human 
urine,  scatoxyl  predominates  over  indoxyl ;  in  peritonitis,  the  reverse 
the  ease.  W.  D.  H. 

Determination  of  Urea  and  Total  Nitrogen  excreted  hourly 
in  Urine.  By  E.  Glet  and  C.  Richet  (Gontpt.  rend.  Soc.  Biol.  [8], 
4,  377 — 385). — Hourly  determinations  of  the  quantity  of  urine  and 
the  percentage  of  urea,  extractives  and  total  nitrogen  contained 
therein  have  been  made  by  the  authors  for  four  consecutive  days.  The 
following  are  the  conclusions  : — 

1.  The  greatest  elimination  of  water  takes  place  about  one  hour 
after  a  meal ;  the^  greatest  elimination  of  urea  three  to  four  hours 
after. 

2.  The  excretion  of  water  and  nitrogen  is  much  less  during  the 
night  than  during  the  day. 

3.  With  the  same  diet,  two  persons  of  different  body- weight  ex- 
crete almost  the  same  amount  of  nitrogen. 

4.  The  ratio  between  the  excretion  of  urea,  extractives  and  t^tal 
nitrogen  remains  almost  constant  throughout  the  24  hours. 

5.  The  ratio  of  nitrogen  as  urea  to  total  nitrogen  is  about  4  to  5. 

J.  P.  L. 
A  New  Pathological  Coloming  Hatter  from.  Urine.  By  W. 
Lbubb  {Zeit.  tmal.  Ghent.,  26,  672). — The  urine  in  a  case  of  osteo- 
malacia turned  black  in  the  air.  Ether  took  up  the  colouring  matter 
with  red- violet  colour,  and  on  evaporation  left  it  as  a  resinous  mass, 
soluble  for  the  most  part  in  water,  and  wholly  in  ether,  benESnet 
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ohloroform,  and  alcohol.  Alkalis  removod  the  colouring  matter  from 
its  ethereal  solation,  becoming  first  brown-red  and  then  yellow.  Strong 
hydrochloric  acid  dissolved  the  colouring  matter  unchanged;  the 
colour  disappeared  on  heating.  Zinc-dust  decolorised  the  solution; 
the  colour  returned  on  exposure  to  air.  No  characteristic  absorption* 
spectrum  could  be  seen.  M.  J.  S. 

Urinary  Pigments.  By  L.  v.  UdrXnszkt  (Zeit.  physiol,  Ghem.,  12, 
33 — 63). — In  continuation  of  this  research  (see  Abstr.,  1887,  1135), 
the  first  question  investigated  was  what  constituent  or  constituents  of 
normal  urine  jield  these  products.  Hoppe-Sejler  states  that  humous 
substances,  when  heated  with  pofcasb,  yield  pyrocatechaic  acid,  volatile 
fatty  acidd,  and  a  non-nitrogenous  acid,  which  are  the  same  products  as 
those  derived  from  the  pigment.  It  was  found  that  the  non-nitrogenous 
residue  from  the  humous  substances  prepared  from  normal  urine, 
from  diabetic  urine,  or  from  a  mixture  of  urea  and  dextrose,  has  the 
same  composition.  The  conclusion  is  drawn  that  the  dark  colour 
which  occurs  in  urine  on  treating  it  with  mineral  acids  is  dae  to  a 
formation  of  such  substances.  They  are  formed  by  the  decomposition 
of  the  reducing  substance  of  normal  urine,  and  their  quantity  stands 
in  a  constant  relation  to  the  reducing  power  of  the  urine.  By  boiling 
the  urine  for  at  least  18  hours  with  hydrochloric  acid,  the  complete 
separation  of  the  humous  substances  is  brought  about,  and  the  urine 
loses  its  reducing  power.  The  indoxyl  compounds  in  the  urine  have 
probably  only  a  very  small  influence  in  the  formation  of  these  sub- 
stances. Humous  substances  containing  nitrogen  can  be  formed 
from  carbohydrates  in  the  presence  of  nascent  ammonia.  As  Thudi- 
chum  first  remarked,  there  can  no  longer  be  any  doubt  that  Proust's 
fallow  resin,  Scharling's  omichmyl  oxide.  Heller's  nrrhodine, 
Schunck's  indirubin,  Scherer's  pigment  from  urine,  Harley*s  uro- 
hematin,  and  Marcet's  immediate  principle,  are  different  expressions 
for  one  and  the  same  mixture  of  substances,  namely,  of  some  of  the 
products  of  decomposition  by  acids  or  ferments,  under  the  influence  of 
air  or  heat  of  the  normal  yellow  pigment  of  the  urine.  The  uropithin, 
uromelamin,  and  omicholic  acid  of  Thudichum,  Heller's  nrophsein, 
and  several  others  can  now  be  put  into  the  same  category ;  it  is  also 
possible  to  go  a  step  further  and  say  that  th»  mother-substance 
of  these  artificially  prepared  pigments  is  the  reducing  substance  of 
urine,  and  the  normal  yellow  colour  of  urine  is  due  to  the  change  of 
carbohydrates  into  humous  substances  which  has  commenced  inside 
the  body. 

The  dark  colour  of  the  urine  of  horbivora  (horses)  depends  on  the 
presence  of  some  constituent  of  the  hay ;  the  colour  itself  is  due  to  a 
humous  substance  formed  from  this  material  in  the  fodder. 

The  dark  colour  of  the  urine  after  the  administration  of  carbolic 
acid  (carboluria)  is  also  due  to  a  similar  substance.  W.  D.  H. 

Ferments  in  Human  FsBcea  and  in  the  Contents  of  Cysts. 
By  R.  V.  Jaksch  (Zeit  phystol.  Ghem.,  12,  116— •129) .—The  contents 
of  abdominal  cysts  and  ascitic  fluid  have  a  diastatic  action ;  the  blood 
and  other  tusisaes  and  fluids  of  the  body  have  also  been  described  as 
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haying  a  Eimilar  action.  The  presence  of  such  a  ferment  in  the 
contents  of  pancreatic  cysts  cannot  therefore  be  considered  diagnostic. 

The  fsBces  of  children  were  examined  for  a  similar  ferment,  and  in 
80  rases  of  varions  diseases,  it  was  found  that  the  fceoes  themselves, 
as  well  as  a  glycerol  extract  of  them,  had  a  marked  diastatic  action 
on  starch  in  most  cases.  Sugar  was  tested  for  by  Trommer's, 
Nylander's,  Rnbner's,  and  the  phenylhydrazine  tests,  and  abundance 
was  found  in  25  cases.  In  three  cases  only  a  small  amount  of  sugar 
was  formed;  these  were  cases  of  pneumonia,  rickets,  and  acute 
nephritis  respectively ;  in  two  cases  only  (chronic  intestinal  catarrh 
and  general  atrophy  respectively)  did  the  ferment  appear  to  be  absent. 
Whether  this  ferment  is  derived  from  the  pancreas,  or  is  due  to  the 
action  of  micro«organisms,  or  is  the  result  of  the  presence  of  certain 
prote'ids  (Seegen  and  Kratschmer  having  shown  that  egg-albumiu, 
serum-albumin,  and  casein  have  an  amyloly  tic  action,  Pfluger's  Archiv^ 
14,  593),  is  uncertain.  Possibly  all  these  factors  come  into  account. 
A  second  series  of  experiments  similarly  conducted  proved  the  presence 
of  a  ferment,  which,  with  one  exception,  was  soluble  in  glycerol,  and 
which  had  the  power  of  inverting  cane-sugar.  This  ferment  may 
be  derived  from  the  intestinal  juice  (O.  Loew,  Pfluger*$  Archiv,  27, 
203;  Pavy,  Mcdy^s  Jahresher.,  14,  294).  The  action  is  certainly  not 
dae  to  the  action  of  acids  in  the  fsdces,  as  it  is  present  in  alkaline 
fffices  also. 

Both  these  ferments  are  present  in  healthy  faeces,  and  in  adults  a» 
*well  as  in  children.  Their  absence  in  cases  of  disease  may  be  found 
to  be  of  diagnostic  value ;  but  this  question,  as  well  as  that  of  the 
influence  of  these  ferments  on  food  introduced  per  rectum,  must  be 
left  until  more  is  known  about  them.  The  presence  of  ferments  shows 
probably  that  some  action  more  important  than  the  mere  absorption  of 
water  goes  on  in  the  large  intestine.  W.  D.  H. 

Hsemo^obin  Crystals  in  Septic  Diseases.  By  C.  J.  Bond 
(Lancet,  2,  1887,  509—511,  557— 560).— If  normal  human  blood  is 
drawn  from  the  finger,  placed  on  a  slide,  and  covered  with  a  cover- 
glass,  no  crystallisation  of  the  hssmoglobin  occurs.  If,  however,  a  drop 
of  putrid  serum  is  added,  crystallisation  occurs  in  24  to  48  hours.  The 
blood  drawn  from  the  finger  of  patients  suffering  from  septic  poisoning 
has  the  same  tendency  to  crystallise  withont  the  addition  of  any  serum. 
In  pysBmia,  the  effect  is  not  so  marked ;  in  the  blood  from  the  red 
patches  of  erysipelas  there  is  the  same  tendency  for  crystallisation  to 
occur  after  removal  from  the  body,  whereas  this  does  not  occur  in 
blood  drawn  from  other  parts  of  the  body ;  in  cancrum  oris,  which  is 
an  emphatically  infective  process,  the  same  phenomenon  is  observed  ; 
whereas  in  the  common  zymotic  diseases  the  blood  behaves  normally. 
The  presence  of  sugar  in  the  blood  in  diabetes,  or  the  nitrogenous 
substAnces  in  ursemia,  or  the  supposed  lactic  acid  in  rheumatism, 
or  the'biie  salts  in  jaundice,  is  also  not  sufficient  in  itself  to  caase  the 
crystalline  tendency.  In  Addison's  disease  and  in  leucocythsBmia, 
the  crystalline  tendency  is  well  marked,  whereas  in  ordinary  anemia, 
and  often  in  pernicious  ansBmia,  it  is  absent.  In  leacocythaemia  the 
change  is  evidently  connected  with  the  presence  of  excess  of  white 
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eorpuscles,  or  some  product  of  their  decomposition  ;  cancer  cells,  and 
the  cells  of  other  rapidly  growing  tumours,  act  similarly  to  lencocytrs 
in  this  particular.  It  is  fonnd  that  in  10  or  12  hours  after  death  in 
persons  who  have  died  from  accident,  the  crystalline  tendency  is 
present  in  the  blood  removed  from  the  heart,  and  absent  in  that 
removed  from  the  limbs ;  this  is  probably  because  the  blood  in  the 
heart  is  within  easy  reach  of  the  septic  gases  formed  in  the  intes- 
tines. 

The  larger  domestic  animals  resemble  man  in  the  matter  of 
crystallisation  of  heamoglobin ;  but  in  the  seemingly  healthy  mouse 
crystallisation  occurs  readily  in  the  unaltered  blood ;  in  the  cat  there 
is  a  similar  but  not  so  well  marked  a  tendency,  especially  in  blood 
drawn  from  the  splenic  vein. 

The  occurrence  of  this  tendency  in  man  under  the  conditions 
described  above,  especially  in  septic  diseases,  is  supposed  to  be  due  to 
the  formation  or  presence  of  some  ferment  prodnced,  either  by  the 
growth  of  bacterial  organisms,  or  as  in  leucocythsBmia,  by  the  dis- 
integration of  animal  cells;  the  stages  in  the  change  which  this 
ferment  works  being  first  a  deoxidising  action  on  the  hasmoglobin, 
then  its  exudation  into  the  serum,  and  lastly  crjBtallisation. 

W.  D.  H. 

Physiological  and  Therapeutical  Action  of  Hyoscine  Hydro- 
chloride. By  B.  Glbt  and  P.  Rondeau  {Gcmvpt.  rend.  Sue.  Biol  [8], 
4,  56 — 57,  and  163 — 164). — Hyoscine  hydrochloride  and  hydro- 
bromide  are  rapid,  powerful,  and  nnirritating  mydriatics,  acting  more 
rapidly  and  for  a  more  prolonged  period  than  atropine.  One  drop  of 
a  1  per  cent,  solution  produces  the  maximum  dilatation  and  para- 
lysis of  accommodation  in  8  to  10  minutes. 

In  the  rabbit  and  dog,  the  pupil  of  the  other  eye  is  affected,  dilata- 
tion and  temporary  paralysis  of  accommodation  occurring.  This  is 
not  the  case  in  man,  so  far  as  the  authors*  observations  go. 

If  the  cervical  sympathetic  of  a  rabbit  is  severed  on  the  same  side 
;as  the  eye  treated  with  the  mydriatic,  fui*ther  dilatation  of  the  pupil 
takes  place  on  stimulating  the  proximal  end  of  the  nerve.  The  hydro- 
chloride exercises  the  same  effect  as  atropine  on  the  inhibitory  nerves 
of  the  heart,  and  diminishes  or  even  suppresses  the  secretion  of  saliva, 
excitation  of  the  chorda  tympani  with  even  strong  currents  being 
without  effect  on  the  submaxillary  gland. 

Both  the  hydrochloride  and  the  hydrobromide  act  as  powerful 
sedatives.  J.  P.  L. 

Sodinm  Bensenenilphinate  as  an  Antiseptic  for  Wounds. 
By  E.  Meckel  (Ctympt  rend,,  106,  896— 898).— This  compound  is 
readily  obtained  by  dissolving  benzoic  acid  in  a  concentrated  solution 
of  sodium  sulphite.  It  is  very  soluble  in  water  at  the  ordinary  tem- 
perature, and  has  no  injurious  effects  even  in  somewhat  large  doses. 
It  may  be  applied  in  the  form  of  a  solution  containing  from  4  to 
5  grams  per  litre.  It  is  more  efficient  than  phenol,  and  ranks  with 
mercuric  salts  and  iodoform,  without  having  the  poisonous  properties 
of  the  former  or  the  disagreeable  smell  of  the  latter.  G.  H.  B. 
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Naphthol  as  an  Antiseptio  Medioine.  Bj  C:  Bouchard 
(Cimpt  rend.,  106,  702— 707).— /3-Naphthol  has  already  been  used 
for  external  application,  bat  has  not  been  administered  internally  on 
acoonnt  of  its  supposed  high  toxic  power.  From  its  comparative  in- 
solubility,  however,  it  is  a  valuable  antiseptic  for  deep  wounds  and  for 
internal  administration ;  1000  c.c.  of  water  dissolve  0'2  gram ;  1000  c.c. 
of  water  containing  0*1  per  cent,  alcohol  dissolve  0'33  gram ;  1000  c.c. 
containing  5  per  cent,  alcohol  dissolve  1*0  gram  ;  1000  c.c.  containing 
20  per  cent,  alcohol  dissolve  2'0  grams.  0*33  gram  of  /3*naphthol  in 
1000  c.c.  of  the  usual  cultivation  liquids  prevents  the  development  of 
11  species  of  bacteria,  including  those  of  anthrax,  chicken  cholera, 
and  pneumonia,  and  a  weak  cultivation  of  the  typhoid  bacillus :  it 
also  retards  the  development  of  the  bacillus  of  tuberculosis.  It  pre- 
vents the  fermentation  of  urine,  and  the  production  of  putrefaction  by 
fsacal  matter.  Putrefying  organic  substances  mixed  with  /3-naphthol 
in  the  proportion  of  0'2  gram  per  litre  cease  to  putrefy,  and  soon  lose 
their  f cetidity. 

In  order  to  compare  /^-naphthol  with  other  antiaeptios,  the  author 
determined  the  quantity  required  to  prevent  the  development  of  the 
bacillus  which  produces  pyocyanine.  0*4  gram  of  iS- naphthol  per  litre 
was  required,  and  mercuric  iodide  was  found  to  have  six  times  the 
antiseptic  power,  phenol  only  one-sixth,  creosote  one-foui-th.  Mer- 
curic iodide  is,  however,  a  violent  poison,  whilst  /9-naphthol  may  be 
introduced  into  the  stomach  of  a  rabbit  in  quantities  not  exceeding 
3'8  grams  per  kilo,  without  producing  death.  Mercuric  iodide  has 
250  times  the  toxic  power.  The  fatal  dose  for  a  man  of  65  kilos, 
would  therefore  be  more  than  250  grams,  and  it  is  only  slightly  more 
poisonous  when  injected  subcutaneously.  The  poisonous  action  of 
iS-naphthol  is  not  observed  with  doses  not  exceeding  1*1  gram  per 
kilo,  per  diem ;  the  injurious  effects  previously  observed  must  have 
been  largely  due  to  the  mode  of  administration.  The  following  table 
shows  the  comparative  efficiency  of  the  less  poisonous  insoluble  anti- 
septics : — 

Antiseptic. 

Iodoform    1*27 

lodol   275 

Naphthalene 1*51 

/3-Naphthol 0-40 

Localisation  of  Barium  in  the  Organism  alter  Chronic 
Poisoning  with  a  Barium  Salt.  By  G.  Linossieb  (Oompt.  retid. 
Soc.  Biol,  [8],  4,  122 — 128). — Neumann  has  recently  shown  in  the 
case  of  rabbits,  that  after  repeated  injections  of  the  insoluble  sulphate 
into  the  veins,  barium  is  to  be  found  in  the  liver,  kidneys,  spleen,  and 
spinal  cord,  but  not  in  the  muscles,  thymus,  and  brain. 

As  the  insolubility  of  the  sulphate  precludes  the  question  of  chronic 
poisoning,  the  author  has  made  a  similar  series  of  experiments  with 
barium  carbonate,  prolonging  the  chronic  poisoning  for  a  period  of 
30. days.  .  He  finds  on  analysis  that  all  organs  contain  some  barium. 
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but  that  it  is  present  in  yery  variable  proportions.  Lungs,  muscles, 
and  particularly  the  heart  yield  only  traces,  liver  rather  more,  kid- 
neys, brain,  and  spinal  cord  still  more,  and  lastly  bones  a  considerable 
quantity,  as  much  as  0*56  in  1000  parts  of  bone  ash.  J.  P.  L. 

Action  of  Acetanilide  and  Dih7drox3niaphthalene  on  Blood. 
By  R.  LUPINE  (Campt  rend.  8oc.  Biol.  [8],  4,  517— 519).— Both  acet- 
anilide and  dihydroxynaphthalene  when  administered  as  drugs  pro« 
duce  after  continued  use  a  marked  an»mic  condition  of  the  patient. 
The  number  of  red  corpuscles  rapidly  diminishes,  and  methsBmoglobin 
is  produced.  J.  P.  L. 

Saffron  Babstitntes.  By  T.  Weil  (Ber.,  20,  2835—2836).— 
Commercial  dinitrocresol  is  employed  as  a  yellow  colouring  matter  for 
butter,  margarine,  vermicelli,  and  confectionery.  The  author  finds 
that  it  is  poisonous,  and  that  when  introduced  in  aqueous  solution 
into  the  stomach  of  rabbits  in  doses  of  0*25  gram  per  kilo,  it  causes 
convulsions,  paralysis  of  the  pupil,  and  great  difficulty  in  bi*eathing, 
death  ensuing  from  suffocation  in  from  20  to  30  minutes.  Martins* 
yellow  and  the  "  butter-yellow  "  prepared  by  Griess  from  dimethyl- 
aniline  and  diazotised  aniline  are  not  poisonous.  W.  P.  W. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Studies  on  Pure  Yeast.  By  C.  Author  (Zett.  pkynoL  Chem.^ 
12,  64 — 71). — The  paper  consists  of  comparative  observations  on  the 
fermentative  activity  on  wort  of  eight  different  kinds  of  yeast  ob- 
tained from  various  German  breweries.  Observations  were  made  on 
the  amount  of  alcohol,  extractives,  specific  gravity,  glycerol,  nitrogen, 
and  reducing  substances  (reckoned  as  maltose).  The  colour  intensity 
was  also  observed  by  Stammer's  colorimeter. 

The  wort  contained  10*8  of  maltose ;  after  fermentation,  the  sum 
total  of  sugar  (that  reckoned  as  alcohol  +  the  maltose  in  the  beer) 
was  11*34.  In  reality  the  increase  was  greater,  as  dextrin  and  malto- 
dextrin  are  reckoned  in  the  above  as  maltose.  The  increase  is  doubt- 
less due  to  the  conversion  of  dextrin  into  maltose.  W.  D.  H. 

Influence  of  the  Age  of  Yeast  on  Alcoholic  Fermentation. 

By  P.  Regnard  (0(mpt.  rend.  Soc.  Biol.  [8],  4,  442— 444).— -The  in- 
fluence on  alcoholic  fermentation  exercised  by  the  protoplasmic 
metamorphosis  which  occurs  in  the  yeast  cell  when  it  is  maintained 
under  circumstances  of  complete  starvation  is  represented  graphi- 
cally by  the  method  introduced  by  the  author  in  1882. 

The  characteristic  fermentation  which  yeast  normally  produces  is 
lost  after  three  days*  complete  starvation  at  a  temperature  of  25*"  to 
30^  J.  P.  L, 
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The  Development  of  Free  Nitrogen  in  Putrefaction  and 
Nitrification.  By  O.  Kellneb  and  T.  Yoshii  (Zeit,  physiol  Chem., 
12,  y5 — 112). — In  the  first  experiments,  beans,  milk,  and  fish  meal 
were  allowed  to  pntrefy,  20  to  50  grams  of  each  being  mixed  with 
10  c.c.  of  putrid  nrine  and  33  c.c.  of  water,  a  small  quantity  of 
gypsnm  being  also  added.  The  quantity  of  nitrogen  present  before 
and  after  putrefaction  was  practically  the  same;  no  formation  of 
nitrates  took  place.  In  a  second  series  of  experiments  with  (a)  aspa- 
ragine  and  (b)  beans,  earth  was  added,  and  also  small  quantities  of 
monocalcium  phosphate,  precipitated  tricalcium  phosphate,  and  mag- 
nesium sulphate,  for  the  favourable  development  of  organised  fer- 
ments (Warington,  Trans.,  1884,  637) ;  no  nitrification  occurred, 
however,  even  after  five  months,  and  nitrogen  estimations  gave  the 
same  results  as  in  the  first  experiments.  There  is  thus  no  loss  of 
nitrogen  during  putrefaction.  Dietzell  in  experiments  similar  to 
those  of  Ehrenberg  (Abstr.,  1887,  746)  in  the  presence  of  oxygen, 
obtained  different  results.  In  the  experiments  made  by  the  latter 
the  putrefaction  lasted  six  weeks,  and  there  was  no  free  nitrogen 
formed,  whilst  in  those  of  the  former,  in  which  the  experiments  lasted 
12  months,  there  was  a  loss  of  15  per  cent,  of  the  nitrogen,  that  is 
to  say,  although  putrefaction  pure  and  simple  does  not  cause  the 
disengagement  of  gaseous  nitrogen,  certain  processes  of  a  secondary 
nature  may  perhaps  do  so.  It  may  be  due  to  the  oxidation  of 
ammonia  by  atmospheric  oxygen.  This  could,  however,  not  take 
place  if  organic  substances  are  present  which  have  a  stronger 
afiinity  for  oxygen;  or  it  may  be  due  to  similar  oxidation  brought 
about  by  the  action  of  nitrifying  organisms,  or  by  the  action  of 
free  nitric  acid  on  nitrogenous  organic  compounds ;  or  it  may  be 
due  to  the  reduction  of  nitrates  and  nitrites  by  organic  substances, 
or,  lastly,  to  a  spontaneous  decomposition  of  ammonium  nitrate  in 
dilute  solutions. 

In  a  third  series  of  experiments,  in  which  the  earth  used  con- 
tained the  nitrifying  ferment,  it  was  found  that  a  loss  of  9  to  10 
per  cent,  of  nitrogen  accompanied  the  nitrification  process ;  in  which 
out  of  the  possible  ways  enumerated  above  this  takes  place  no  definite 
statement  can  be  made.  Diluted  sterilised  solutions  of  ammonium 
nitrate  do  not  appear  to  decompose  spontaneously,  but  most  pro- 
bably the  loss  of  nitrogen  is  due  to  a  reaction  between  nitrites 
and  organic  nitrogenous  compounds.  When  nitrification  begins,  the 
reaction  of  the  urine,  at  first  acid,  becomes  alkaline,  and  later  neutral ; 
this  then  remains  unaltered.  It  appears  possible  that  it  is  in  the 
deeper  layers  of  the  mixture,  or  where  the  earth  is  specially  rich 
in  humus,  that  a  portion  of  the  nitrates  or  nitrites  is  reduced. 

W.  D.  H. 

Formation  of  Nitrogen  daring  Putrefaction.  By  A.  Ehren* 
BE  KG  {Zeit.  physiol.  Chem.,  12,  145 — 147). — A  few  further  experi- 
ments illustrating  the  formation  of  methane  and  carbonic  anhydride 
in  putrefaction  are  detailed  (Abstr.,  1887,  746).  W.  D.  H. 

Dependence  of  Assimilation  of  Green  Cells  on  their  Respi- 
ration  of  Oxygen;  the  part  of  the  Plant  in  which  Oxygen 
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formed  in  Assimilation  is  produced.  By  N.  Prixosheim  (Ber, 
Akad.  Ber.,  1887,  76^—777 ;  compare  Abstr.,  1886,  642).— The  end 
cells  of  the  leaves  of  Ohara  fragilis  yrere  enclosed  in  a  microscopic  gas* 
chamber,  through  which  a  mixture  of  hydrogen  and  carbonic  anhy- 
dride (containing  1  to  5  per  cent,  of  the  latter)  was  passed.  When 
light  is  excluded,  the  rotation  gradually  becomes  less  and  less  until  at 
liwt  (in  2  to  10  hours)  the  plasma  is  quite  still.  The  cells,  if  not  kept 
too  long  in  this  state,  otherwise  retain  their  original  appearance,  the 
chlorophyll  apparatus  remaining  normal.  On  admitting  oxygen,  the 
rotation  of  the  plasma  again  commences,  unless  the  cells  have  b^m  kept 
too  long  without  oxygen  after  the  protoplasm  has  ceased  to  rotate.  If 
the  cells  are  kept  without  oxygen  just  so  long  that  the  plasma  still 
shows  a  slight  movement,  they  will  be  found  to  *haye  lost  the  power 
of  assimilating,  and  when  exposed  to  light,  will  no  longer  gi^e  o£E 
oxygen. 

When  the  cells  of  Chara  are  exposed  to  light  in  a  stream  of 
hydrogen  and  carbonic  anhydride,  rotation  of  the  plasma  and  evolution 
of  oxygen  cease  after  some  time;  in  most  cases  the  evolution  of 
oxygen  ceases  before  the  rotation.  The  presence  of  the  snoallest 
amount  of  oxygen  is  sufficient  (even  after  the  rotation  of  t^e  plasma 
has  ceased  for  some  time)  to  bring  about  movement  and  assimilation. 

These  results  make  it  probable  that  in  the  decomposition  of  oar* 
bonic  anhydride  in  plants  no  oxygen  is  formed,  but  that  a  compound  is 
produced  which  decomposes  at  the  outermost  surface  of  the  cells  with 
evolution  of  oxygen. 

The  decomposition  of  carbonic  anhydride  and  the  evolution  of 
oxygen  do  not  occur  together,  but  are  distinct  processes  both  as  to 
time  and  place.  Green  and  other  tissues  and  plants  in  dying  give  off 
oxygen  in  the  dark ;  the  evolution  of  oxygen  often  continues  for  hours 
after  the  plant  has  died.  Jjf,  H.  M. 

Assimilation  and  Respiration  of  Plants.  By  U.  Kbbusler  (Bied. 
Centr.j  1887,  669 — 681). — In  this  continuation  of  former  experiments 
{Bied,  Centr,^  1887,  110)  are  given  the  details  of  experiments  made 
with  shoots  of  the  same  kind  of  plant,  PhUadelphua  grandiflortce,  at 
different  stages  of  gfrowth,  the  temperature  of  observation  being  15^ 
and  25°.  At  a  temperature  of  25**,  a  strong  and  marked  decrease  in 
assimilative  power  accompanies  increasing  age  of  the  leaf;  at  lb""  a 
maximum  of  assimilative  power  is  noticed  in  the  youngest  leaves. 
This  power  reaches  its  minimum  at  the  period  of  blossom,  and  again 
rises  in  the  oldest  leaves  ;  so  that  between  the  assimilative  power  in 
the  youngest  and  in  the  oldest  leaves,  there  does  not  exist  much 
difference.  A  table  showing  the  amount  oli  water  absorbed  at  the 
different  temperatures  is  also  given.  In  the  second  portion  of  this 
paper,  amongst  many  statements  concerning  the  absorption  and  exha- 
lation of  carbonic  anhydride  at  different  temperatures,  it  is  recorded 
that  the  range  of  temperature  in  which  exhaUtion  occurs  is  from  0 — 
50^,  and  that  it  is  greatest  at  the  highest  temperature,  the  maximum 
Appearing  to  be  at  46*4^.  Assimilation  seems  to  take  place  at  a  lower 
temperature  than  exhalation,  and  it  is  active  at  50° ;  but  the  curve 
representing  the  relation  of  assimilation  to  tempei-ature  does  not 
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agree  -with  that  representing  exhalation  at  yarions  temperatures.  In 
the  case  of  the  bramble,  the  maximum  intensity  of  exhalation  occurs 
at  abont  46*6°,  whilst  that  of  assimilation  is  found  at  25''.  For 
further  statements  and  arguments,  reference  must  be  made  to  the 
original.  E.  W.  P. 

Physiological  Signification  of  Tannin  in  Vegetable  TisBues. 

By  M.  Westbrmaibr  (Ber.  Akad.  Ber.,  1887,  127— 14;^).— The  amount 
of  tannin  in  living  cells  free  from  and  containing  chlorophyll  increases 
with  the  amount  of  light  to  which  the  cells  are  exposed.  £xperiment8 
made  with  Quereus  pedunculata  showed  that  the  tannin  migrates  from 
the  leaves  downwards  through  the  bark  and  the  pith.  It  is  uncertain 
whether  starch  and  tannin  migrate  side  by  side  without  changing,  or 
whether  the  starch  migrates  in  the  form  of  tannin. 

In  examining  the  leaves  of  Rumex  patentia  and  Itheum  ThapotUicuniy 
a  substance  was  found  which  showed  the  starch  reaction  with  iodine 
and  the  tannin  reaction  with  ferric  chloride  and  with  potassium 
dichromate.  The  colour  produced  in  the  starch  reaction  is  a  bright- 
blue,  sometimcH  greenish,  and  sometimes  deep  sky-blue.  The  sub- 
stance was  found  in  large  amount  in  the  autumn  leaves  of  Rheum 
rhaponiicum.  N.  H.  M. 

The  Hop  and  its  Constituents.  By  Hatduck  (Bied.  Centr., 
1887,  694 — 698). — Hops  have  no  influence  on  alcoholic  fermentation, 
but  they  retard,  even  if  they  do  not  wholly  prevent,  lactic  fermen- 
tation,  and  this  applies  also  to  the  butyric  and  other  forms  of  like 
change,  excepting  the  acetous,  which  is  unafiected.  Lemer  and 
Bungener  have  shown  that  there  exists  in  hops  a  white,  crystalline 
compound,  which  they  termed  *'  hop>bitter  acid."  This  acid,  on 
oxidktion,  forms  a  soft  resinous  matter,  slightly  soluble  in  water ; 
besides  the  acid,  a  hard  resin  seems  to  exist  in  large  quantities,  and 
the  authors  hare  now  discovered  a  third,  soft  resin.  The  method 
whereby  it  may  be  obtained  is  as  follows  : — The  hops  are  first  exhausted 
with  ether,  and  after  evaporation  of  the  ether,  the  residue  is  treated 
with  alcohol,  which  leaves  a  white  wax  undissolved ;  solution  of  lead 
acetate  is  then  added  to  the  alcoholic  solution,  when  a  yellow  preci- 
pitate is  produced,  consisting  of  the  soft  resin  in  combination  with 
lead.  In  the  filtrate  from  this  precipitate,  the  two  other  resins  are 
found,  the  one  soft  and  soluble  in  light  petroleum,  the  other  hard, 
insoluble  in  light  petroleum,  but  soluble  in  alcohol  and  ether ;  the 
former  is  identical  with  that  which  is  an  oxidation-product  of  hop- 
bitter  acid.  All  three  seem  to  be  feeble  acids,  and  have  no  definite 
solubility  in  water,  but  the  solution  of  the  soft  resins  are  intensely 
and  disagreeably  bitter ;  whilst  that  of  the  hard  resin  is  slightly  and 
agreeably  bitter.  As  regards  the  suppression  of  lactic  fermentation, 
although  the  hard  resin  has  no  effect,  this  property  belongs  to  the  soft 
resins.  A  resinous  coating  sometimes  forms  in  the  wort  in  brewing, 
and  it  has  been  generally  ascribed  to  resin,  but  this  view  is  now  shown 
to  be  incorrect,  as  this  coating  contains  only  4'6  per  cent,  of  resin 
soluble  in  ether,  whilst  nitrogenous  matter  was  present  to  the  extent 
of  13  per  cent,  of  nitrogen.  E.  W.  P. 
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Compounds  extracted  from  Anagyris  Foetida.  By  N.  Bealt 
{Gaazettay  17,  325 — 329). — The  Beeds  of  the  Anagyris  foRtida,  on  ex- 
traction with  ether,  yield  a  fatty  oil,  two  resinons  substances,  and 
also  a  citron-yellow  compound  not  further  examined  but  probably  a 
glncoside.  From  an  alcoholic  extract,  glucose,  saccharose,  and  a 
yellow  substance  are  obtained,  together  with  a  compound  having  all 
the  characteristics  of  an  alkaloid,  and  called  AncLgyrine, 

One  of  the  above  resinous  substances  which  the  author  calls  ana- 
gyric  add  forms  a  lead  salt,  by  means  of  which  the  acid  can  be 
isolated.  It  contains  carbon,  hydrogen  and  oxygen,  but  the  analyses 
given  are  not  very  concordant.  The  oil  is  not  desiccative,  sp.  gr.  = 
0924  at  17** ;  on  treatment  with  sulphuric  and  nitric  acid,  it  acquires 
a  blood-red  colour.  The  oil  yields  a  mixture  of  fatty  acids  on  saponi- 
fication. Anagyrine  occurs  as  an  amorphous  mass  of  bitter  taste, 
soluble  in  water,  alcohol,  ether,  and  benzene ;  it  has  an  alkaline  re- 
action and  forms  salts  with  acids.  It  gives  all  the  reactions  of 
alkaloids,  such  as  precipitates  with  solutions  of  phosphomolybdic 
acid,  potassium  bismutho-iodide,  and  potassium  mercuro-iodide.  It 
is  unaltered  at  ordinary  temperature  by  sulphuric  acid,  but  when 
warmed  it  evolves  a  musk-like  odour.  The  platinochloride  is  an 
amorphous,  yellow  powder,  the  analysis  of  which  pointed  to  a  formula 
CiHwNOs  for  anagyrine.  V.  H.  V. 

The  Freezing  of  Ciders.  By  G.  Lbchabtieb  (Oompt  rend.,  105, 
723— 726).— The  cider  was  cooled  at  —18**  to  —20°  until  nearly 
completely  frozen,  and  the  liquid  portion  was  drawn  ofF.  The  mother- 
liquor  WAS  denser  and  more  highly  coloured  than  the  liquid  obtained 
by  melting  the  ice,  which  in  the  end  yielded  almost  pure  water.  The 
mother-liquora  were  kept  in  a  cellar  for  some  months,  and  at  the  end 
of  that  time  had  a  very  fine  colour  and  flavour.  Addition  of  sugar  to 
the  must  merely  increases  the  proportion  of  alcohol,  but  concentnu 
tion  by  freezing  concentrates  all  the  soluble  substances  from  the 
apples.  Concentration  should  not  be  carried  beyond  a  certain  point 
or  a  disagreeable  flavour  is  developed,  and  for  a  similar  reason  only 
ciders  of  good  original  quality  are  suitable  for  this  treatment.  Even 
when  the  cider  is  kept  at  —18^  for  12  hours,  the  ferment  is  not  killed, 
although  fermentation  is  retarded.  G.  H.  B. 

Effects  of  an  Electric  Current  on  Wine.  By  F.  Memgarini 
(Oazzetta,  17, 441 — 450). — Blasema  and  Carp^ne  have  previously  made 
experiments  on  the  effects  produced  on  wine  by  the  action  of  an. 
electric  current ;  these  have  shown  that  various  oxidation  products 
are  formed,  and  the  wine  is  artificially  matured.  In  this  paper,  some 
further  experiments  on  this  subject  are  described,  in  which  a  current 
of  3  99  amperes  per  hour  was  passed  for  various  periods  of  time 
through  a  sample  of  Italian  wine ;  analyses  were  made  of  the  wine 
without  and  with  passage  of  the  current  and  the  results  compared. 
The  platinum  electrodes  were  found  to  be  covered  with  albuminous 
substances,  blackened  by  oxidation ;  there  was  also  a  considerable 
deposit  of  these  substances.  The  proportion  of  alcohol  was  diminished 
partly  by  the  sligbt  concomitant  formation  of  acetic  add,  partly  also 
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by  evaporation,  and  partly  also  by  its  destruction  by  a  more  profound 
oxidation.  There  was  also  imparted  to  the  wine  a  perfume  similar 
to  that  acquired  by  maturing;  this  increased  by  prolongation  of  the 
current.  The  passage  of  the  current  also  assists  its  iutnre  preserva- 
tion. The  colounng  matters  are  affected,  but  the  author  would  not 
for  the  present  draw  any  conclusions  from  his  experiments.  If  by 
passage  of  an  electric  current  the  wine  conld  be  sterilised^  so  as  to 
effect  the  complete  removal  of  Bacterium  aceti,  this  process  would  bo 
of  considerable  technical  importance.  V.  H.  Y. 

Manuring  Barley.  By  v.  Libbenberg  (Bied.  Gentr.,  1887,  649 — 
651). — The  experiments  were  conducted  at  12  stations,  and  the 
manures  employed  were  (1)  Chili  saltpetre,  (2)  Chili  saltpetre  and 
soluble  phosphate,  and  (3)  Chili  saltpetre,  soluble  phosphate  and  potas- 
sium sulphate.  The  spring  of  the  year  (1886)  was  dry,  whilst  June 
and  July  were  wet.  There  were  three  failures ;  of  the  remaining  nine 
stations,  the  nitrogen  showed  itself  active  in  producing  com  and  straw 
at  seven  stations,  whilst  an  influence  on  the  straw  only  was  manifested 
at  two.  In  two  cases,  potash  increased  the  com  and  straw,  whilst  in 
one  it  acted  on  the  straw  only ;  the  phosphate  in  five  cases  affected 
the  com  and  straw,  and  in  one  the  straw  only.  It  seems  then  that 
nitrogen  is  arailable  for  barley  in  all  localities,  whilst  phosphates  or 
potash  are  less  so.  E.  W.  P. 

Mannring  Oats.  By  v.  Libbenbirq  (Bied.  Centr,,  1887,  661 — 
653). — The  experiments  were  conducted  on  the  same  principle  and  in 
the  same  manner  as  those  on  barley  manuring.  Nitrogen,  and  nitro- 
gen combined  with  phosphate  yielded  an  increase,  bat  there  is  an 
uncertainty  aa  to  the  gain  produced  by  potash.  Phosphates  influence 
oats  more  than  barley,  because  the  former  is  slower  and  later  in 
coming  to  maturity.  E.  W.  P. 

Comparative  Experiments  with  Oats  manured  with  Basic 
Slag  on  Moorlands.  By  Baessleb  {Bied.  Cejitr.,  1887,  653—655). 
— The  soil  on  which  the  experiments  were  conducted  contained  69 
per  cent,  organic  matter,  2*7  N,  0*29  PaOj,  and  13*66  per  cent.  ash. 
Kainite,  basic  slag,  and  superphosphates  were  used.  Neither  the  super 
nor  the  slag  produced  any  decided  effects;  kainite  increased  the 
yield  of  straw,  but  a  general  increase  was  remarked  when  the  phos- 
phates  in  either  form  were  combined  with  kainite.  The  action  of  the 
slag  was  only  42  per  cent,  of  that  of  the  superphosphate,  but  this 
difference  is  compensated  for  by  the  lower  price  of  the  slag. 

E.  W.  P. 

Mannring  Winter  Wheat  and  Winter  Rye.  By  v.  Lieben- 
BERG  (Bied.  Centr.,  1887,  656 — 658). — The  manures  were  the  same  as 
those  employed  in  the  author's  experiments  on  oats  and  barley.  No 
decided  nor  especial  advantage  was  remarked  in  the  crop  of  wheat 
thus  manured.  As  regards  the  rye,,  nitrogen  alone  produced  no 
effect,  but  when  combined  with  phosphates  or  kainite  there  was  a 
very  decided  increase.    The  author  accounts  for  the  absence  of  effect 
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from  the  use  of  nitrogen  by  the  fact  that  the  land  had  previonBlj 
received  farmyard  mannre.  E.  W.  P. 

Manuring  of  Vines.  By  J.  Moritz  and  P.  Seuckbb  (Bled.  Cenlr,, 
1887,  604—600). — The  experiments  were  instituted  to  determine  if 
artificial  mannres  could  not  be  nsed  for  vines  instead  of  the  expensive 
farmyard  mannre.  The  manures  were  those  usually  employed, 
namely,  ammonia  superphosphates  and  potash  compounds,  and  peat. 
The  analyses  of  the  must  as  well  as  its  total  quantity  show  that  &rmT 
yard  manure  con  be  replaced  by  other  manures ;  mineral  mannres 
seem  to  prevent  the  usual  premature  ripening,  and  consequently 
rotting,  of  some  of  the  berries  on  the  vines,  whilst  farmyard  manure 
induces  an  extra  growth  of  weeds.  These  experiments  have  been 
carried  on  for  nine  years,  and  are  still  being  continued. 

E.  W.  P, 

Condition  of  Potassium  in  Boils,  Plants,  and  Moulds.  By 
Bbbthelot  and  AndrA  (Gompt  rend.,  105,833—840;  911—914).— 

1  kilo,  of  the  dried  earth  contained  23'5  grams  organic  carbon, 
1*66  ^am  nitrogen  at  the  beginning  of  the  season  and  1*73  gram, 
and  the  end,  and  8'92  grams  of  potassium.  The  only  methods  available 
for  the  estimation  of  the  total  potassium  are  those  in  which  the  soil 
is  completely  decomposed  by  ammonium  fluoride,  calcium  carbonate, 
or  barium  hydroxide. 

Water  percolating  through  the  soil  removed  only  0'0029  gram  of 
potassium  per  kilo.,  but  if  the  soil  was  treated  with  successive  quan- 
tities of  water  the  amount  dissolved  increased  to  0'148  gram  per  kilo. 
Heating  the  soil  to  dull  redness  had  little  effect  on  the  solubility  of 
the  potassium. 

Ethyl  acetate  and  ammonia  have  practically  no  effect  on  the  solubi* 
Jity,  but  water  containing  2  per  cent,  of  sugar  or  acetamide  dissolves 
more  potassium  compound  than  pure  water.  Water  saturated  with 
carbonic  anhydride  dissolved  0*198  gram  per  litre;  water  containing 

2  per  cent,  of  acetic  acid  dissolved  0*290  gram  per  litre ;  water  with 
2  per  cent,  of  hydrochloric  add  0*404  gram ;  water  with  2  per  cent, 
nitric  acid  0*296  gram.  These  results  afford  no  definite  evidence 
either  as  to  the  forms  in  which  the  potassium  exists  in  the  soil  or  as 
to  the  proportion  assimilable  by  plants. 

Concentrated  hydrochloric  and  nitric  acids  at  a  higher  temperature 
dissolve  considerably  more  potassium,  the  exact  quantity  depending 
on  the  temperature  and  time  of  action.  The  whole  of  the  potassium, 
however,  is  never  removed.  Calcination  of  the  soil  increases  the 
proportion  of  the  potassium  soluble  in  acids,  probably  in  consequence 
of  some  alteration  of  the  silicates. 

It  is  not  possible  to  draw  any  sharp  line  of  demarcation  between 
the  potassium  which  is  soluble  or  insoluble,  assimilable  or  non- 
assimilable. 

In  order  to  obtain  similar  information  respecting  the  potassium 
present  in  living  plants,  Mercurialis  annua  was  selected  as  an  example. 
The  dried  plant  contained  per  kilo.  19*35  grams  of  nitrogen  and 
27*87  grams  of  potassium  oxide,  and  left  125  grams  of  ash. 

When  treated  with  10  times  its  weight  of    water  for  24  hours, 
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18*92  pirams  of  potasainm  per  kilo.,  or  two-thirds  of  the  total  amount, 
was  dissolved.  Hydrochloric  acid  of  2  to  3  per  cent,  dissolved  2458 
^rams  of  potassium  in  24  hoars,  or  5*66  grama  more  than  water. 
The  remaining  3'29  grams  was  present  in  some  form  insoluble  in 
dilnte  acids. 

A  sample  of  vefjfetable  mould  which  was  examined  in  a  similar  way 
contained  32' 4  per  cent,  of  water  and  lost  45*9  per  cent,  when  calcined 
in  presence  of  air.  The  dried  mould  contained  per  kilo.  95*8  g'lrams  of 
organic  carbon  ;  14'5  grams  combined  carbonic  anhydride  ;  8'6  grams 
of  nitrogen;  and  11*65  grams  of  potassium.  296  grams  or  one- 
quarter  of  the  potassium  was  soluble  in  water;  5*84  grams  was 
soluble  in  hydrochloric  acid  of  2  per  cent.,  but  even  after  incineration 
the  quantity  of  potassium  insoluble  in  acids  was  214  grams  per  kilo. 
The  proportion  soluble  in  water  was  considerably  less  after  incinera- 
tion, owing  doubtless  to  the  action  of  the  silicates  on  the  potassium 
carbonate. 

It  is  evident  that  the  mould  does  not  retain  the  whole  of  the  potas- 
sium present  in  the  original  plant,  a  considerable  proportion  being 
removed  by  rain  during  the  process  of  decay.  The  proportion  remain- 
ing is,  however,  still  much  more  considerable  than  in  the  soil,  and  mould 
is  a  truly  complementary  manure  intermediate  in  its  character  between 
the  organic  and  inorganic  manures.  C.  H.  B. 

Best  Time  for  Plonghing  Yellow  Lupines  under.  By  Baisslgr 
(Bied,  Centr.,  1887,  615— 618).— The  periods  into  which  the  growth 
of  the  yellow  lupine  which  was  to  be  used  as  "green  manure''  was 
divided,  were  (1)  full  bloom  of  main  stem,  (2)  commencement  of 
podding  of  the  same,  (3)  full  bloom  of  side  shoots,  (4)  fall  ripeness 
of  the  pods  of  main  stem.  It  was  found  that  the  plants  shonld  be 
ploughed  under  in  the  fourth  period,  for  then  they  would  give  to 
the  morgen  N  140*3  kilos.,  KjO  53*96,  and  PaOj  25*7,  when  253,440 
plants  are  allowed  per  morgen ;  at  this  X)eriod,  the  nitrogen  and  phos- 
phoric acid  are  three  times  and  the  potash  twice  that  found  in  the 
plant  in  the  period  of  bloom.  E.  W.  P. 

Analysis  of  Rubbish-heaps  employed  to  Improve  Soils.  By 
A.  Maybb  (Bied.  CerUr.,  1887,  677— 678).— The  rubbish-heaps  arc 
found  at  places  of  refuge  which  were  frequented  in  times  of  flooding 
before  Holland  was  protected  by  dykes;  they  consist  largely  of 
animal  and  vegetable  remains.  The  analysis  of  one  sample  must  here 
suffice:  Organic  matter,  60  per  cent.  ;  total  nitrogen,  014;  easily 
soluble  nitrogen,  002 ;  phosphoric  acid,  0*78;  potash,  0-34;  calcium 
carbonate,  I'l.  The  material  is  richer  in  plant  food  than  the 
various  "  muds  "  used  for  amelioration  of  poor  land ;  in  the  former, 
the  lowest  quantity  of  phosphoric  acid  is  higher  than  the  highest 
percentage  in  the  latter ;  the  same  may  be  said  for  potash  and 
nitrogen,  but  the  muds  contain  more  calcium  carbonate. 

E.  W   P. 
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Analytical  Chemistry. 


Support  for  FnnnelB  while  Drying.  By  Y.  Meurer  (Zeit. 
cmal.  Ghem.,  26,  614). — ^Two  horizontal,  parallel  bars  of  glass  tnbe 
are  sapported  by  pieces  of  glass  rod,  which  have  their  ends  bent 
upwards  till  they  nearly  meet,  and  thrust  infco  the  ends  of  the  tabes 
which  are  bent  downwards  at  right  angles.  A  small  hook  of  glass 
rod  prevents  the  bars  from  springing  apart  under  the  weight  of  the 
fannels  which  rest  between  them.  M.  J.  S. 

Moisture  remaining  in  a  Oas  after  drying  by  Phosphorio 
Anhydride.  By  B.  W.  Morlkt  (Amer,  J.  Set.,  34,  199—204).— 
The  method  employed  for  determining  the  amount  of  aqueous  vapour 
left  in  a  gas  after  drying  with  phosphoric  anhydride,  consists  in  drying 
the  gas  with  that  substance,  and  then  passing  it  through  a  weighed 
apparatus  in  which  the  gas  is  first  slightly  moistened,  then  much 
expanded,  and,  lastly,  again  dried  by  phosphorio  anhydride.  The 
decrease  in  weight  of  the  apparatus  is  then  due  to  the  moisture  left 
by  phosphoric  anhydride  in  that  volume  by  which  the  gas  passing  out 
of  the  apparatus  exceeds  the  gas  entering  it.  In  this  way,  it  was 
found  that  the  moisture  leffc  unabsorbed  may  be  roughly  estimated  at 
a  fourth  of  a  milligram  in  10,000  litres  of  gas.  (For  the  result  with 
sulphuric  acid  see  Abstr.,  1886,  278.)  B.  H.  B. 

Hygienic  Air  Analysis.  By  K.  Sond^n  (Zeit.  aiud,  Chem,,  26, 
592 — 598). — The  apparatus  is  essentially  that  of  Pettersson  (Abstr., 
1887,  999 ;  also  179  and  180),  but  with  the  inlet  tube  so  arranged  as  to 
draw  the  sample  of  air  for  analysis  from  a  pipette  in  which  it  has 
been  collected,  thus  avoiding  the  necessity  of  performing  the  analysis 
in  the  locality  from  which  the  air  is  taken.  The  carbonic  anhydride 
only  is  determined,  the  gases  being  saturated  with  moisture  before 
each  measurement.  Results  agreeing  closely  among  themselves  and 
fairly  with  determinations  by  Pettenkof  er's  method  have  been  obtained 
with  an  apparatus  containing  only  18  o.c.  of  air.  M.  J.  S. 

Estimation  of  Sulphurous  Acid  by  Standard  Iodine  Solution. 
By  J.  VoLHAHD  (Annaleny  242,  93— 113).— The  drawback  to  Bunsen's 
volumetric  method,  involving  the  use  of  standard  iodine  solution  and 
dilute  sulphurous  acid,  is  the  fact  that  the  acid  solution  will  not  be 
completely  oxidised  if  it  contains  more  than  0*04  per  cent,  of  SOf 
The  incomplete  oxidation  of  the  sulphurous  acid  in  stronger  solutions  is 
generally  attributed  to  the  action  of  the  sulphuric  acid  on  the  hydr- 
iodic  acid  i—HaSO*  +  2HI  =  I,  +  H.SO,  +  HjO.  The  author  finds 
that  the  true  explanation  is,  that  sulphurous  acid  is  decomposed  by 
a  strong  solution  of  hydriodic  acid,  yielding  sulphur  and  iodine ;  the 
iodine  at  once  oxidises  sulphurous  acid  to  sulphuric  acid  and  is  itself 
converted  into  hydriodic  acid ;  this  secondary  action  may  be  avoided 
by  adding  the  moderately  dilute  sulphurous  acid  to  the  standard 
iodine  solution.  W.  C.  W. 
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Rapid  Method  of  Determining  the  Total  Acidity  in  Fine 
Oaaes  from  Vitriol  Chambers,  adapted  for  the  use  of  Workmen. 

Bj  W.  YouNGBB  (/.  8oc.  Ghem.  Ind,,  6,  347— 348).— The  author  re- 
oommends  the  use  of  Harter's  apparatas,  which  is  described  in  detail 
in  Wanklyn*8  book  on  **  (Jas  Analysis."  The  method  being  intended 
only  for  the  use  of  foremen,  to  serve  as  a  guide  in  the  working  of 
chambers,  no  pretensions  are  made  to  any  great  degree  of  accuracy. 
The  most  useful  property  of  the  apparatas  is  that  it  indicates  how  far 
the  combustion  is  carried  on,  what  fuel  is  used,  and  how  much  is  wasted. 

D.  B. 

Soda-lime  Method  for  Determining  Nitrogen.  By  W.  O. 
Atwater  and  C.  D.  Woods  (Amer.  Chem.  /.,  9,  311— 324).— The 
soda-lime  is  prepared  by  slaking  2^  kilos,  of  lime  in  an  iron  kettle 
with  a  solution  of  1  kilo,  of  sodium  hydroxide,  evaporating,  and  heating 
to  fusion.  It  is  ground  whilst  warm,  and  divided  into  two  portions 
by  sieves  of  f  mm.  and  2  mm.  This  soda-lime  is,  on  the  whole,  pre- 
ferable to  a  more  fusible  one  containing  more  soda,  the  complete  de- 
composition of  the  substance  being  effected  by  the  large  surface 
presented  by  the  coarse  soda-lime  with  which  the  front  part  of  the 
tube  is  filled.  The  same  results  are  obtained  whether  the  lime  con- 
tains much  or  little  soda,  or  even  none,  the  ammonia  probably  being 
produced  by  the  action  of  snperheated  Bteam.  Combustions  with 
sugar  are  not  to  be  recommended  for  testing  the  parity  of  soda-lime, 
as  even  when  recrystallised  from  alcohol  it  appears  to  contain  a  trace  of 
nitrogen ;  stearic  acid  or  oxalic  acid  is  to  be  preferred.  For  the  filling 
of  the  absorption-bnlb,  it  is  convenient  to  have  a  little  thistle  funnel 
blown  on  the  end  of  the  exit  tube.  If  the  tabes  are  well  and  closely 
packed  with  granular  soda-lime,  so  as  to  leave  no  considerable  open 
channel,  and  $  a  sufficiency  of  powdered  soda-lime  be  well  mixed  with 
the  substance,  short  tubes,  30  cm.  long,  may  be  used ;  cochineal  is  used 
as  indicator. 

When  using  the  absolute  method  for  the  determination  of  nitrogen, 
a  small  correction  should  be  made  for  the  residual  air  and  for  the 
vapour- tension  of  the  potash  solution,  namely,  when  at  sp.  gr.  1*36, 
4  mm.  at  9'b^  and  6*5  mm.  at  14*5°. 

Although  the  results  obtained  by  the  two  methods  are  almost  the 
same,  the  soda-lime  method  is  not  quite  so  exact,  but  is  much  simpler, 
and  sufficient  for  most  purposes  if  the  above  precautions  are  observed. 

H.  B. 

Determination  of  Nitrogen  by  Ejeldahl's  Method.  By  L. 
Lenz  (Zeit,  cmcU.  Chem,,  26,  690 — 592). — ^To  ascertain  whether  the 
addition  of  permanganate  is  invariably  necessary,  comparative  deter- 
minations were  made  on  11  nitrogenous  substances,  containing  from 
1*4  to  14  per  cent,  of  nitrogen.  In  every  case,  the  use  of  permanga- 
nate gave  the  higher  result,  the  difference  varying  from  0*28  to  16  per 
cent,  of  the  whole.  The  permanganate  cannot,  therefore,  in  any  case 
be  safely  dispensed  with.  M.  J.  S. 

Apparatus  for  Nitric  Acid  Determination.  By  Kratschmeb 
{Zeit,  anal,  Chem.y  26,  608—610). — A  simple  apparatus  for  Schlo- 
sing's  method.     A  flask  of  150  c.c.  capacity  is  fitted  with  a  caout- 
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chonc  stopper,  throngh  which  pass  the  tnbe  of  a  separator  bulb 
with  a  good  stopcock  and  a  lon^  (3  to  4  dcm.)  delivery  tube  bent 
downwards  at  an  acnte  angle  and  turned  np  at  the  end.  The  nitrate 
solution  is  boiled  in  the  flask  (the  delivery  tube  dipping  into  the 
mercury  trough)  until  every  trace  of  air  is  expelled.  The  stop- 
cock is  then  closed,  a  boiling  hot  mixture  of  ferrous  chloride  and 
hydrochloric  acid  is  poured  into  the  bulb,  and  the  lamp  is  removed. 
As  soon  as  the  mercury  begins  to  rise  in  the  delivery  tube,  the  ferrous 
solution  is  allowed  to  flow  in,  the  lamp  is  replaced,  and  the  nitric 
oxide  boiled  out  as  usual.  A  little  of  the  ferrous  solution  should  re- 
main in  the  bulb  to  act  as  a  seal.  M.  J.  S. 

Determination  of  Phosphoric  Acid.  By  A.  Isbebt  and 
A.  Stdtzkb  (Zeit.  anal  Ch&m.,  26,  683— 587).— The  method  based 
on  the  determination  of  the  ammonia  in  the  phosphomolybdate  pre- 
cipitate (Abstr.,  1887,  626)  is  confirmed.  A  further  simplification 
consists  in  washing  the  yellow  precipitate  with  cold  water  instead  of 
with  ammonium  nitrate  solation.  The  compoand  of  silicic  acid  with 
ammonia  and  molybdic  acid  is  soluble  in  pure  water  although  insoluble 
in  ammonium  nitrate.  On  the  other  hand,  the  phosphomolybdate  re- 
quires 10,000  partfi  of  cold  water  for  ita  solution.  The  removal  of 
silica  by  evaporation  may  therefore  be  omitted.  The  precipitate  is 
allowed  to  subside  completely  at  70**,  and  filtered  off  after  cooling.  It 
is  thrown  with  its  filter  into  a  flask,  and  distilled  with  soda  into 
standard  acid,  which  is  then  titrated  back  with  baryta,  using  corallin 
as  indicator.  One  part  of  nitrogen  in  the  precipitate  corresponds  with 
1'664  parts  of  phosphoric  anhydride.  Test  analyses  with  known 
quantities  of  phosphate,  with  and  without  silicic  acid,  and  com- 
parative assays  of  phosphatic  manures  by  the  above  and  the  gravi- 
metric process,  show  that  for  commercial  purposes  the  method  is 
sufliciently  accurate.  M.  J.  S. 

New  Methods  of  Estiinating  Arsenic   in   Pyrites.    By  J. 

Clark  (J.  8oc,  Ghem,  Ind.,  6,  352— 366).--Prectpito^M)»  Process,— 
Three  g^ms  of  the  finely  powdered  pyrites  is  mixed  in  a  platinum 
crucible  with  four  times  its  weight  of  calcined  magnesia  and  soda, 
and  the  mixture  heated  for  about  10  minutes  over  a  moderately  low 
Bunsen  flame.  The  contents  of  the  crucible  are  then  extracted  with 
boiling  water  and  filtered.  The  filtrate,  which  should  be  green  in 
colour  owing  to  the  presence  of  iron,  is  acidified  with  hydrochloric 
acid,  and  the  solution,  which  is  now  nearly  colourless,  ia  boiled  for  a 
few  minutes,  when  the  arsenic  sulphide  will  separate  along  wiiii 
sulphur.  To  ensure  complete  precipitation  of  the  arsenic,  it  is 
always  advisable  to  saturate  the  solution  with  hydrogen  sulphide. 
The  precipitate  is  then  thrown  on  to  a  filter,  washed,  dissolved  with 
ammonia,  and  the  solution  evaporated  to  drjrness  on  a  water-bath. 
The  residue  is  treated  with  nitric  acid  and  the  arsenic  in  the  solu- 
tion either  estimated  as  magnesium  ammonium  arsenate,  or  precipi- 
tated as  silver  arsenate,  and  the  arsenic  calculated  from  the  silver 
as  determined  volumetrically  by  Volhard's  process,  or  gravimetrieally 
by  cupellation,  as  recommended  by  Bichter. 
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BisHlloHan  Process. — About  1*7  gram  of  tho  finely  pulverised 
pyrites  is  introduced  into  a  platinam  crnoible  with,  six  times  the 
weight  of  the  above  mixture,  and  heated  for  an  hour  over  a  low 
Bunsen  flame.  The  contents  of  the  crucible  are  transferred  t6  a 
flask,  moistened  with  water,  and  dissolved  in  strong  hydrochloric  acid. 
The  flask,  which  is  fitted  with  a  funnel  tube,  having  the  end  drawn 
to  a  point  and  dipping  under  the  liquid,  is  then  connected  with  a 
small  glass  condenser,  to  the  end  of  which  a  straight  calcium  chloride 
tabe  is  attached,  and  by  means  of  the  funnel  tube  a  considerable 
excess  of  cuprous  chloride  dissolved  in  strong  hydrochloric  acid  is 
introduced.  The  contents  are  then  slowly  distilled  into  water  for  an 
hour,  when  a  fresh  quantity  of  hydrochloric  acid  is  introdaced,  and 
the  distillation  continued  for  |  hour.  The  whole  of  the  arsenic  will 
now  be  found  in  the  receiver,  but  it  is  always  advisable  to  add  a  little 
more  hydrochloric  acid,  change  the  receiver,  and  test  the  distillate. 
The  arsenic  is  then  precipitated  as  sulphide,  or  it  is  titrated  with 
iodine  in  the  usual  way.  D.  B. 

Estimation  of  Silicon  in  Iron  and  Steel.  By  J.  J.  Morgan 
(Ghem.  Newa^  66,  221). — The  author  criticises  Turner's  statements 
(Abstr.,  1887,  1140),  and  states  that  silica  may  be  obtained  free  from 
iron  and  phosphorus  in  the  following  manner : — The  solution  obtained 
by  dissolving  iron  in  aqua  regia  is  evaporated  to  a  thick  syrupy  con- 
sistence, treated  with  hydrochloric  acid,  and  the  precipitated  silica 
well  washed  with  dilute  hydrochloric  acid  and  water,  when  it  is  found 
to  be  free  from  both  iron  and  phosphorus.  D.  A.  L. 

Estimation  of  Silicon  in  Iron  and  SteeL  By  T.  Tctrnbk 
(Ohem.  News,  66,  244 — 245), — A  reply  to  Morgan  (preceding 
Abstract).  Whilst  the  process  described  above  will  give  fairly  acca- 
rate  results  with  iron  containing  under  1  per  cent,  of  phosphoros  and 
about  1  per  cent,  of  silicon,  this  is  not  the  case  with  commoner  irons 
containing  2  per  cent,  of  phosphorus  and  3  to  4  per  cent,  of  silicon. 

Indirect  Determination  of  Alkalis  in  Presence  of  Lithium. 
By  K.  Kbiut  (Zeii,  anal  Chem.,  26,  604— 605).— The  metals  are 
weighed  as  nitrates,  and  the  nitric  anhydride  then  expelled  by  fusion 
with  silica.     The  calculation  is  made  in  the  usual  manner. 

Chlorides  are  converted  into  nitrates  by  treatment  with  silver 
nitrate.  Phosphates  are  dissolved  in  a  little  nitric  acid,  about  an 
equivalent  quantity  of  silver  nitrate  is  added,  and  then  freshly  pre- 
cipitated silver  oxide  to  neutrality.  The  excess  of  silver  in  either 
case  is  removed  from  the  filtrate  by  hydrocyanic  acid.  This  method 
is  not  applicable  to  sulphates,  since  barium  sulphate  cannot  be  freed 
from  lithium  salts  by  washing.  M.  J.  S. 

Determination  of  Ammonia  in  Commercial  Products.    By  J. 

M.  Milne  (/.  Soc,  Ghem.  Ind.,  6,  423). — Some  time  ago  a  Grerman 
committee  recommended  the  liberation  of  the  ammonia  from  phos- 
phates, manures,  and  other  commercial  products,  by  boiling  with 
jcnagnesia  instead  of  alkaline  hydroxides,  and  absorption  in  a  mea8ure4 
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excess  of  standard  sulphuric  acid.  One  great  advantage  of  this 
modification  is  that  the  contents  of  the  distilling  flask  boil  quite 
quietly,  and  can  be  brought  nearly  to  dryness  without  spirting  if  the 
gas  flame  is  properly  regulated.  The  author  has  used  this  method 
for  some  time  with  very  satisfactory  results.  It  is  necessary,  however, 
to  observe  the  following  precautions : — (1)  The  steam  containing  the 
ammonia  should  be  thoroughly  condensed  as  it  passes  over.  (2)  The 
end  of  the  condenser  tube  should  not  dip  beneath  the  surface  of  the 
sulphuric  acid  in  the  bulb  flask.  (3)  In  order  to  ensure  complete 
absorption  of  the  ammonia,  a  small  (J -tube  containing  a  little  of  the 
standard  acid  should  be  attached  to  the  exit  tube  of  the  flask. 

D.  B. 
Assay  of  Silver  containing  Small  Quantities  of  Bismuth. 
By  J.  Scully  (see  p.  108). 

Estimation  of  Mercury  in  Urine.  By  L.  Brassb  (Oompt.  rend. 
8oc.  Biol,  [8],  4,  297 — 300). — Simple  electrolysis  is  insufficient, 
inasmuch  as  certain  organic  matters  are  deposited  along  with  the 
mercury  on  the  electrode.  To  obviate  this  error,  the  author  treats 
100  c.c.  of  urine  with  10  c.c.  of  hydrochloric  acid,  places  in  the  mix- 
ture a  small  coil  of  thin  sheet  brass  1  cm.  broad  by  about  50  cm. 
long,  and  allows  the  interaction  to  go  on  for  a  day.  The  coil  is  then 
removed,  washed  with  alcohol  and  ether,  dried,  transferred  to  a 
porcelain  crucible  and  heated.  The  mercury  vapour  is  condensed  on 
a  concave  cover  of  gold  kept  cool  by  distilled  water.  The  difference 
between  the  weight  of  the  dried  cover  before  and  after  heating  gives 
the  amount  of  mercury.  J.  P.  L. 

Estimation  of  Iron  in  Chars.  By  R.  Davidson  (/.  8oc.  Ghem. 
Ind,,  6,  421). — Having  tested  the  accuracy  of  the  stannous  chloride 
process  for  the  estimation  of  iron  in  the  case  of  substances  such  as 
animal  charcoal,  containing  only  from  O'l  to  1*0  per  cent,  of  ferric 
oxide,  the  author  confidently  recommends  it  in  preference  to  either 
the  "  permanganate  "  or  "  dichromate  "  process.  D.  B. 

Determination  of  Ferrous  Oxide  in  Insoluble  Silicates.  By 
A.  H.  Chester  and  F.  I.  Cairns  (Amer.  /.  Sei.y  34,  113— 116).— In 
their  examination  of  the  crocidolite  from  Rhode  Island,  the  authorH 
determined  the  ferrous  oxide  by  means  of  ammonium  fluoride.  Half 
a  gram  of  the  pulverised  mineral  is  placed  in  a  large  platinum  crucible 
over  a  water-bath,  and  a  slow  stream  of  carbonic  anhydride  is  carried 
into  it.  When  the  air  is  expelled,  a  few  drops  of  concentrated  sul* 
phurio  acid  is  added,  then  some  ammonfum  fluoride.  Similar  addi- 
tions are  made  from  time  to  time  until  the  mineral  is  completely 
decomposed.  The  contents  of  the  crucible  are  then  emptied  into  a 
beaker  containing  cold  water.  The  solution  is  diluted,  and  the  iron 
determined  by  means  of  potassium  permanganate  in  the  usual  manner. 

B.  H.  B. 

Estimation  of  Titanic  Oxide.  By  L.  L^vr  (Oompt.  rend.y  105, 
754 — 756). — The  author  has  investigated  the  conditions  necessary  to 
ensure  accuracy  when  using  the  oitiinary  method  of  fusing  with 


Digiti 


ized  by  Google 


ANALYTICAL  CHEmSTRY.  197 

potassinm  hydrogen  sulphate,  extracting  with  water,  and  precipitating 
the  titanic  oxide  bj  prolonged  boiling.  The  solution  should  contain 
0*5  per  cent,  of  free  sulphuric  acid  ;  if  less,  the  precipitate  is  impure ; 
if  more,  precipitation  is  incomplete.  The  presence  of  zinc  in  the 
solution  is  without  influence  on  the  result,  provided  the  proportion  of 
free  acid  is  0*5  per  ceut.,  and  the  same  is  true  of  copper,  magnesium, 
and  aluminium,  but  in  presence  of  ferric  sulphate  the  I'esult  is  always 
too  high. 

The  best  method  of  procedure  is  as  follows : — The  fused  mass  is 
mixed  with  sufficient  sulphuric  acid  to  convert  the  whole  of  the 
potassium  into  the  hydrogen  sulphate,  solution  being  thus  greatly 
accelerated,  and  the  liquid  is  then  carefully  neutralised  with  potassium 
hydroxide,  free  sulphuric  acid  added  to  the  extent  of  0'5  per  cent., 
and  the  solution  boiled  for  six  hours.  C.  H.  B. 

Determination  of  Antimony.  By  F.  Muck  (Zeit.  anal.  Chem,, 
26,  600 — 602). — The  precipitate  of  trisulphide  is  dried  by  suction 
until  it  can  be  detached  from  the  filter.  The  filter  is  washed  with 
warm  ammonium  sulphide  in  which  much  free  sul])hur  has  been  dis- 
solved, this  poly  sulphide  having  a  far  greater  solvent  action  than 
the  monosulphide.  The  solution  is  evaporated  in  a  porcelain  crucible. 
A  convenient  way  of  doing  this  is  to  support  the  crucible  on  a  glass 
triangle  in  a  deep  glass  basin  containing  a  little  sulphuric  acid,  and 
covered  closely  with  a  glass  plate.  On  gently  heating  the  basin  on  a 
bed  of  asbestos,  the  liquid  evaporates  rapidly  without  spitting.  The 
detached  .precipitate  is  then  added  and  the  whole  dried.  The  free 
sulphur  is  removed  by  treatment  with  a  mixture  of  carbon  bisulphide 
and  chloroform,  and  the  antimony  sulphide  is  converted  into  tetroxide 
for  weighing.  M.  J.  S. 

Delicate  Test  for  Bismnth.  By  F.  B.  Stone  (/.  Soc.  Chem,  Ind., 
6,  416). — This  test  depends  on  the  fact  that  a  strong  solution  of 
potassium  iodide  produces  a  bright  yellow  colour  when  added  to  a 
very  dilute  solution  of  bismuth  sulphate  containing  only  a  small 
quantity  of  free  sulpuric  acid.  1  part  of  bismuth  oxide  in  1,000,000 
parts  will  show  a  distinct  coloration.  Very  small  quantities  of  bis- 
muth may  also  be  estimated  colorimetrically  by  means  of  this  test. 

D.  B. 

Detection  of  Nitrates  in  Well  Water.  By  0.  Binder  (Zeit. 
anal.  Chem.,  26,  605 — 606). — The  method  depending  on  the  reduction 
to  nitrite  by  zinc,  and  testing  with  potassium  iodide  and  starch,  fails 
if  too  much  zinc  is  used.  A  trace  of  zinc  powder  shaken  with  the 
liquid  answers  better  than  compact  zinc.  M.  J.  S. 

Water  Analysis.  By  O.  Binder  (ZeiL  anal.  Chem.,  26,  607).— 
Liquids,  such  as  natural  waters,  evaporated  over  a  free  gas  flame, 
become  contaminated  with  sulphuric  acid  from  the  products  of  com- 
bustion. M.  J.  S. 

Elementary  Analysis  of  Highly  Volatile  Organic  Liquids. 

By  G.  Kassner  {Zeit.  anal.  Chem.,  26,  588— 590).— The  combustion 
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tube  is  prolonged  at  the  posterior  end  beyond  the  fnmace,  and  is  bent 
upwards  at  an  angle  of  abont  45*".  A  ping  of  asbestos  is  placed  at 
the  bend.  The  bulb  containing  the  liquid  is  introduced  at  this  end, 
and  rests  against  the  asbestos  plug  with  its  capillary  tube  pointing 
upwards.  The  bulb  having  been  cooled  before  breaking  the  point  of 
the  capillary  tube,  can -be  introduced  without  the  escape  of  any  of  the 
liquid,  and  the  gradual  expulsion  of  the  contents  can  be  watched  and 
regulated,  since  the  vaporised  liquid  condenses  in  the  capillary  tube, 
and  is  driven  out  in  the  form  of  minute  drops.  These  are  immediately 
evaporated  and  swept  forward  by  the  current  of  oxygen  passed 
through  the  tube.  The  more  volatile  the  liquid,  the  longer  and 
narrower  should  be  the  capillary  tube.  The  portion  of  the  combustion 
tube  which  is  to  be  heated  is  filled  with  platinised  asbestos  (see 
Kopfer,  ibid.,  17, 1).  For  substances  which  bum  with  difficulty,  how- 
ever, cupric  oxide  cannot  be  dispensed  with.  For  arresting  halogens, 
a  plug  is  employed  prepared  by  shaking  chopped  asbestos  with  finely 
divided,  reduced  silver.  A  stream  of  hydrogen  (free  from  arsenic  or 
antimony)  passed  through  the  hot  tube  regenerates  the  metallic  silver 
after  it  has  absorbed  a  halogen.  M.  J.  S. 


The  Stalagmometer.  By  J.  Traubb  (Ber,,  20,  2824—2835).— 
Applications  of  the  stalagmometer  (this  vol.,  p.  91)  to  the  estimation 
of  alcohol  in  wine,  beer,  and  liqueurs,  and  of  acetic  acid  and  alcohol 
in  vinegar.  Tables  are  given  for  use  at  temperatures  between  10°  and 
30°  for  alcohol,  and  11°  and  29°  for  acetic  acid,  for  percentages  up  to 
10  per  cent,  by  weight  of  the  pure  substance  in  each  case. 

W.  P.  W. 

Recognition  of  Pyrogallol.  By  G.  Kliebahn  (Zeit  anal  Chem.y 
26,  641). — Pyrogallol  when  fused  with  ammonium  oxalate  yields  am- 
monium rufij^Jlate,  which  dissolves  in  water  with  red  colour,  and  gives 
the  following  charactorifltic  reactions: — Potassium  ferricyanide  and 
potassium  dichromate,  a  dark-brown  precipitate  insoluble  in  alcohol. 
Ferric  chloride,  no  black  coloration.  A  few  drops  of  acetic  acid,  then 
potassium  cyanide  and  mercurous  nitrate,  a  black  precipitate. 
Sodium  nitroprusside  and  platinic  chloride,  no  precipitate  or  change 
of  colour.     Potash,  a  change  to  brown,  but  not  to  black. 

M.  J.  S. 

Estimation  of  Grape-sugar  in  Urine  by  Robert's  Method. 
By  V.  BuDDB  {Ffiuger'a  Archiv,  40,  137— 172)  .—The  fermentation 
method  of  determining  the  amount  of  sugar  in  diabetic  urine  consists 
in  multiplying  the  difference  in  specific  gravity  before  and  after  re- 
moval of  the  sugar  by  fermentation,  by  a  constant  factor  found  by 
control  titration  experiments  in  which  the  percentage  so  found  was 
divided  by  the  difference  in  the  specific  gravities.  Worm-Miiller  has 
stated  (tbid.y  37,  479 — 510)  that  this  factor  is  constant,  namely,  2.30. 
This  paper  is  devoted  to  showing  mathematically  that  from  its  very 
nature  tliis  factor  is  a  variable  one^  increasing  as  the  percentage  of 
sugar  diminishes.  W.  D.  H. 
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,  EzamiDation  of  Wort  and  Starch.  By  E.  W.  T.  Jones  (Analyst, 
12,  163 — 168). — The  methods  employed  are  essentially  those  described 
by  O* Sullivan  (this  Joamal,  1876,  ii,  130).  An  analysis  is  given  of 
a  wort  which  gave  [a]^-8.M  =  116*5,  and  K  =  508  (Trans.,  1879, 
606).  The  same  wort  analysed  in  the  Inland  Revenue  Laboratory 
gave  the  values  [a]  =  120,  and  K  =  57*2,  on  which  numbers  a  charge 
of  the  addition  of  1*6  per  cent,  of  glucose  was  based.  The  suggestion 
is  made  that  the  higher  value  of  K  may  have  been  obtained  by  the 
use  of  Fehling's  solution  volumetrically  in  the  presence  of  dextrin. 
On  keeping  this  wort  for  four  months  (after  adding  salicylic  acid) . 
the  rotatory  power  diminished,  whilst  the  cupric  reducing  power 
increased.  Some  of  the  same  malt,  mashed  in  the  laboratory  for 
three  hours  at  57— 60%  gave  [«]  =  113*6,  K  =  51*85,  from  which  it 
would '  appear  that  with  soiiie  malts  the  limits  recognised  by  the 
Inland  Revenue  chemists  ([a]  not  less  than  120,  and  K  not  over  51) 
may  be  exceeded. 

The  method  of  analysing  starch  differs  from  that  of  O'Sullivan 
(Trans.,  1884,  9)  only  in  the  omission  of  the  washings  with  ether, 
alcohol,  and  warm  water  before  gelatinising,  and  in  controlling  the 
results  of  the  optical  method  by  a  subsequent  hydrolysb  with  acid, 
and  a  determination  by  Fehling's  solution.  M.  J.  S. 

Estimation  of  Small   Quantities  of  Lactic  Acid.     By  W. 

WiNDiscH  (Ghem.  Gentr.,  1887,  826,  from  Wochenschr.  f.  Braueri,  13, 
214). — In  order  to  estimate  small  quantities  of  lactic  acid,  the  sub- 
stance to  be  examined  is  heated  with  chromic  acid,  whereby  the 
lactic  acid  is  decomposed  into  formic  acid  and  aldehyde.  The  mixed 
vapours  are  passed  into  Nessler  solution,  in  which,  in  presence  of  an 
aldehyde,  lead  salts  give  a  yellowish-red  precipitate,  or  with  smaller 
quantities,  a  yellowish  opalescence.  In  order  to  examine  roots  by  this 
process,  they  are  first  extracted  with  ether,  which  dissolves  out  all 
acid  substances.  V.  H.  V. 

New  Method  of  Examining  Butter.  By  T.  T.  P.  B.  Wabr£n 
{Ghetii.  News,  56,  222,  231,  243— 244).— rive  grams  of  butter  is 
placed  in  a  tared  tube,  plugged  with  asbestos,  and  is  extracted  with 
carbon  bisulphide.  The  fats  are  weighed,  dissolved  in  carbon  bisul- 
phide, and  well  mixed  with  a  solution  of  equal  volumes  of  yellow 
sulphur  chloride  and  carbon  bisulphide ;  the  latter  is  evaporated,  and 
the  thickened  mass  redissolved  in  carbon  bisulphide,  any  insoluble 
residue  indicating  the  presence  of  vegetable  oils.  The  filter  tube  is 
dried  and  weighed ;  then  by  successive  weighings  after  washing,  first 
with  water,  then  with  ammonia,  the  dry  matter,  soluble  substances, 
casein,  &c.,  are  determined.  The  sulphur  chloride  treatment  applied 
to  other  fatty  mixtures,  such  as  lard,  oil,  or  oleomargarin,  will  detect 
the  admixture  of  any  vegetable  oil,  I'osin,  rosin  oil,  or  petroleum. 
After  a  few  hours'  contact  with  sulphur  chloride,  butter  becomes 
brownish,  commercial  olei'n  thickens  and  turns  black,  and  animal 
ole'in  assumes  a  very  dark  colour,  but  all  dissolve  in  carbon  bisul- 
phide, whereas  vegetable  oils  do  not.  Inasmuch  as  animal  oils  them- 
selves dissolve  vegetable  oils,  a  small  quantity  of  the  latter  might 
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escape  detection  in  presence  of  a  large  quantity  of  the  former ;  to 
avoid  this  it  is  suggested  to  add  to  the  butter  or  other  fatty  mixture 
sufficient  tested  cotton-seed  oil  to  supersaturate  the  animal  fats ;  then 
by  treatment  with  sulphur  chloride  and  subsequent  washing  with 
carbon  bisulphide,  the  animal  fats  are  removed,  and  the  vegetable  oils 
remain  insoluble.  Any  excess  residue  over  that  due  to  the  cotton- 
seed oil  added  is  derived  from  vegetable  oil.  present  in  the  butter ; 
this  is,  however,  only  approximately  quantitative.  Water  must  be 
absent  when  using  sulphur  chloride.  Other  precautions  are  noted, 
and  some  remarks  are  advanced  on  the  character  of  the  reaction  of 
salphur  chloride  on  fats,  and  of  the  products  formed  in  the  reaction. 
Attention  is  drawn  to  the  high  percentage  of  casein  in  some  samples 
of  country  butter,  probably  indicating  the  use  of  this  substance  as 
an  adulterant.  D.  A.  L. 

The  Beichert-Meissl  Process  for  the  Estimation  of  Batter 
Fat.  By  R.  Wollny  (Bied.  Centr.,  1887,  699— 703).— Errors  fre- 
quently arise  in  the  results  obtained  by  working  this  process,  the 
results  being  generally  too  high.  This  the  author  ascribes  to  the  pre- 
sence of  carbonates  in  the  potash  used  for  saponification.  A  loss  ma}' , 
also  occur  from  the  fact  that  distillation  with  sulphuric  acid  in  pre- 
sence of  alcohol  will  produce  ethereal  salts  of  butyric  and  other  acidn, 
consequently  the  results  may  be  too  low.  If  the  following  precautions 
are  taken,  the  results  will  be  accurate.  Instead  of  potassium  hydroxide, 
a  50  per  cent,  sodium  hydroxide  solution  is  to  be  used,  and  allowed  to 
settle  before  putting  aside.  Admission  of  carbonic  anhydride  to  the 
saponifying  solation  must  be  avoided,  and  for  this  purpose  the 
saponification  must  be  conducted  in  a  vessel  to  which  a  reflux  con- 
denser is  attached,  and  the  distillation  of  the  alcohol  should  be  effected 
without  opening  the  apparatus.  A  closed  "T-^-^^  's  inserted  between 
the  flask  and  condenser,  whereby,  after  distillation,  water  and  acid  can 
be  added.  As  regards  the  process  itself,  5  gitims  of  the  molten  and 
filtered  fat  is  accurately  weighed  into  a  300  c.c.  flask  (length  of  neck 
7  to  8  cm.),  2  c.c.  of  60  per  cent,  sodium  hydi'oxido  solution,  which 
has  been  preserved  from  all  contact  with  carbonic  anhydride,  and 
10  c.c.  alcohol  (96  vol.  per  cent.)  are  introduced  into  the  flask,  and 
after  connection  with  the  reflux  condenser  the  flask  is  heated  in  the 
water- bath  for  ^  hour;  the  alcohol  is  distilled  off,  and  the  heat 
continued  for  at  least  ^  hour,  100  c.c.  distilled  water  is  then  added, 
and  the  mixture  further  heated  for  ^  hour,  until  the  soap  is  dissolved. 
The  clear  solution  is  now  to  be  decomposed  whilst  hot  by  40  c.c.  of 
sulphuric  acid  (30 — 35  c.c.  =  2  c.c.  of  the  soda  solution),  and  a  small 
piece  of  pumice  should  also  be  introduced.  Distillation  must  be 
continued  until  110  c.c.  of  the  liquid  has  been  collected,  the  distillate 
well  mixed,  and  of  it  100  c.c.  filtered  off  and  titrated  with  decinormal 
baryta,  phenol plithalem  beins^  used  as  indicator.  The  figure  thus 
obtained  is  to  be  multiplied  by  11,  and  from  the  product  are  to  be 
dedacted  such  figures  as  are  obtained  from  a  preliminary  blank 
experiment.     The  deduction  to  be  made  should  not  exceed  033. 

E.  W.  P. 
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Examination  of  God-liver  Oil  and  Vegetable  Oils.     Bj  E. 

Salkowski  (Zeit  anal  Ghem,,  26,  557 — 582). — The  determination  of 
the  temperature  of  solidification  is  of  little  assistance,  since  nn- 
donbtedljr  gennine  specimens  show  widely  diflPerent  solidifying  points. 
Moreover,  cod- liver  oil  solidifies  with  extreme  slowness,  even  at  tem- 
peratures far  below  its  freezing  point,  and  an  admixture  of  20  per 
cent,  of  rape-seed,  linseed,  or  cotton-seed  oil,  with  an  oil  of  low  freezing 
point  is  not  revealed  at  a  temperature  (O*"  G.)  at  which  other  genuine 
oils  solidify.  The  presence  of  palm  oil,  palm  kernel  oil,  or  cocoa-nut  oil 
may,  however,  be  suspected  if  solidification  occurs  in  15  to  30  minutes 
atO^ 

Treated  by  Beichert's  process,  cod-liver  oil  gives  a  very  small  quan- 
tity of  volatile  acid.  Linseed,  rape-seed,  cotton-seed,  and  palm  oils 
give  a  slightly  higher  yield,  but  not  sufficiently  different  to  enable  this 
method  to  detect  an  admixture. 

When  ood-liver  oil  is  saponified  and  the  dilute  solution  of  the  soap 
shaken  with  ether,  cholesterin  is  extracted,  together  with  a  yellow 
substance,  which  seems  to  belong  to  the  lipochrome  series  (Kiihne, 
Untersuch.  physioL  Inst  Heidelberg,  1882).  This  substance  gives  an 
indigo-blue  colour  with  strong  sulphuric  acid,  whilst  cholesterin  and 
also  the  ood-liver  oil  itself  give  violet.  The  fatty  acids  from  the  soap 
solution  freed  from  cholesterin,  when  dissolved  in  chloroform  and 
mixed  with  sulphuric  acid,  give  a  dark  brown-red  colour,  with  dirty- 
green  fluorescence.  If  after  pouring  off  the  chloroform  some  of  the 
acid  is  added  to  glacial  acetic  acid,  the  mixture  slowly  acquires  a  fine 
red- violet  colour,  with  dirty-green  fluorescence.  The  only  vegetable 
oils  which  in  choloform  solution  are  coloured  blue  by  sulphuric  acid 
are  palm  oil  and  cotton-seed  oil.  All  the  vegetable  oils  (except  palm 
oil))  when  treated  as  above  for  the  extraction  of  cholesterin,  yielded  a 
substance  which  was  identified  with  the  phytosterin  of  Hesse.  This 
may  be  distinguished  from  cholesterin  by  its  appearance  under  the 
microscope.  A  hot  alcoholic  solution  of  cholesterin  solidifies  on 
cooling  to  a  mass  of  thin,  rhombic  plates,  frequently  showing  re- 
entering angles ;  the  substance  obtained  from  the  vegetable  oils  forms 
stellate  or  fasciculate  groups  of  thick  needles,  or  on  slow  cooling 
gives  elongated  six-sided  plates.  The  products  from  all  the  vegetable 
oils  melted  at  132—134**  (Hesse's  phytosterin  at  132—133*).  Oholes- 
terin  from  genuine  cod-liver  oil  melts  at  146°  ;  the  product  from  an 
oil  adulterated  with  20  per  cent,  of  rape,  linseed,  or  cotton-seed 
oil  melted  at  139 — 140**,  and  showed  the  needles  of  phytosterin,  toge- 
ther with  the  plates  of  cholesterin. 

Most  of  the  specimens  of  cod-liver  oil  examined  contained  very  little 
free  fatty  acid  (0'24  to  0*69  per  cent,  calculated  as  oleic  acid  ;  one 
specimen,  however,  showed  6*5  per  cent.).  Since  many  vegetable  oils 
give  numbers  lying  within  these  limits,  this  character  is  of  no  service 
for  tlieir  detection.  M.  J.  S. 

Titration  of  Urea  with  Mercnrio  Nitrate.  By  E.  Pflijgeb 
(Ffluger^s  Archiv,  40,  538 — 586). — After  some  critical  remarks  on 
von  Bautenbei^g's  and  Pfeiffer's  modifications  of  Liebig's  method  of 
estimating  nreai  a  series  of  28  experiments  is  detailed,  iu  which 
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tlie  amount  of  niti*ogen  in  urine  was  estimated  first  by  Kjeldahl's 
method,  and  secondly  by  Eiantenberg's  mercurial  solution.  In  some 
cases,  the  results  by  the  latter  were  higher,  in  others  lower  than  by 
Kjeldahl's  method,  and  taking  Kjeldahrs  method  as  one  which  gives 
accurate  results,  it  is  calculated  that  the  average  error  of  Rautenberg's 
method  is  0*7  per  cent.  On  the  average,  out  of  100  parts  of  the 
nitrogen  in  urine,  13  are  combined  in  substances  other  than  urea. 
Rautenberg's  method  does  not  give  the  amount  of  urea,  but  the  total 
nitrogen.  W.  D.  H. 


Fractional  Reduction  of  Ortho-  and  Para-nitrotolnene  and 
Quantitative  Analysis  of  Ortho-  and  Para-toloidine.  By  T. 
MiNiATi,  H.  Booth,  and  J.  B.  Cohen  (/.  Soc,  Chem.  Ind,,  6,  418 — 420). 
— From  a  series  of  experiments  on  the  reduction  of  ortho-  and  para- 
nitrotoluene,  it  seems  that  both  nitro-oompounda  are  acted  on  concur* 
I'ently. 

Before  commencing  their  analytical  work,  the  authors  thought  it 
desirable  to  determine  whether  the  reduction  could  be  so  regulated 
that  approximately  the  same  quantities  of  nitrotolnene  could  be 
reduced  with  a  given  quantity  of  the  reducing  agent ;  it  was  found 
that  with  care  this  could  be  readily  accomplished.  The  separation 
and  isolation  of  the  nitrotolueue  and  toluidine  is  effected  in  the 
following  manner : — After  reduction,  the  acid  solution  obtained  is 
distilled  with  steam,  and  the  un attacked  nitrotolnene  driven  over, 
the  toluidine  remaining  behind.  The  toluidine  solution  is  freed  from 
tin  by  treatment  with  hydrogen  sulphide  and  filtered.  The  filtrate  is 
made  alkaline  and  distilled  with  steam,  when  the  toluidine  distils 
over.  Both  distillates  are  extracted  .with  ether,  the  ether  is  distilled 
off  and  the  residues  dried  and  weighed.  The  first  gives  the  weight  of 
nitrotolnene,  the  second  that  of  the  toluidine.  Having  the  respective 
weights,  an  analysis  of  the  one  or  the  other  and  determination  of  the 
quantity  of  ortho-  and  para-compound  present  therein,  su£Bces  to 
find  exactly  how  the  redaction  has  gone.  Having  made  unsuccessful 
attempts  to  analyse  the  resulting  nitro-compound,  the  authors  tried 
various  methods  for  the  quantitative  estimation  of  ortho-  and  para- 
toluidine.  The  only  process  they  found  practicable  was  to  add  excess 
of  oxalic  acid  solution,  bring  the  precipitate  on  to  a  filter-paper, 
wash  three  or  four  times  with  ether,  and  weigh  on  a  watch-glass. 
Any  residue  remaining  in  the  precipitating  vessel  and  in  the  filter- 
paper  was  dissolved  in  water  and  titrated  with  decinormal  potash 
solution.  With  paratoiuidine,  it  was  found  that  precipitation  was  not 
complete  unless  the  mixture  was  allowed  to  remain  12  hours. 
With  pure  orthotoluidine,  there  is  no  immediate  precipitation,  but  in 
12  hours  from  4  to  5  per  cent,  of  the  ortho-compound  crystallises  out ; 
hence  in  performing  the  analysis  the  error  due  to  the  precipitation  of 
the  ortho-compound  must  be  allowed  for  if  the  solution  remains 
12  hours,  or  the  error  due  to  incomplete  precipitation  of  the  para- 
compound  must  be  allowed  for  if  the  precipitate  is  filtered  imme- 
diately. The  better  plan  would  therefore  be  to  obtain  an  approxima- 
tion of  the  amount  of  para-compound  present  in  one  determination. 
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iind  tlien  mn  in  just  sufficient  oxalic  acid  Bolntion  to  precipitate  thia 
quantity,  and  wait  for  12  hours.  D.  B. 

Estimation  of  Small  Quantities  of  Paratoluidine  in  Ortho- 
toluidine.  By  C.  Haeussermann  (Ghem.  Ind.,  10,  65—56). — Of  the 
methods  recommended  for  the  estimation  of  para-  and  ortho-toluidine 
the  process  based  on  the  titration  of  the  para-compound  with  oxalic 
acid  in  an  ethereal  solution  has  been  mostly  adopted.  It  is  not, 
however,  wholly  free  from  error,  owing  to  the  fact  that  the  amount  of 
ether  to  be  used  is  frequently  insufficient  to  completely  dissolve  the 
**  ortho-oxalate  "  produced  by  the  reaction.  The  author  suggests  the 
following  method :  — A  solution  containing  88  grams  of  crystallised 
oxalic  acid  in  750  c.c.  of  water  and  43  c.c.  of  hydrochloric  acid  of 
22°  B.  is  heated  in  a  porcelain  basin  to  ?0 — ?6**,  and  treated  with 
10  grams  of  the  toluidine  under  examination.  When  the  preci- 
pitate which  separates  has  been  entirely  redissolved,  the  mixture  is 
allowed  to  cool  gradually  to  30 — 35'*  until  the  oxalate  shows  signs  of 
crystallisation  on  the  surface  of  the  solution.  It  is  then  filtered 
through  cotton  and  the  residue  washed  with  a  few  drops  of  water. 
The  precipitate  forms  small,  colourless  scales  having  a  dull  appear- 
ance. The  filtrate  on  standing  deposits  a  farther  portion  of  crystals 
which  are  collected  on  a  separate  filter  and  washed.  This  operation 
is  repeated  until  crystals  are  obtained  having  a  lustrous  appearance. 
These  consist  of  the  pure  **  ortho-oxalate,**  and  are  readily  distin- 
guished from  the  crystals  of  the  para- compound.  The  crystalline 
fractions  are  then  treated  with  a  solution  of  sodium  carbonate  and 
subjected  separately  to  distillation.  The  solidifying  point  of  the 
distilled  bases  is  determined  by  cooling  a  fraction  of  each  distillate 
with  ice.  If  the  oil  solidifies  by  merely  agitating  it,  the  crystals  are 
collected  on  a  tared  filter,  and  after  drying  over  sodium  hydroxide 
weighed  as  paratoluidine.  If,  however,  the  addition  of  a  few  crystals 
of  pure  paratoluidine  is  required  to  induce  solidification,  only  one-half 
of  the  mass  is  calculated  as  paratoluidine.  If,  on  the  other  hand,  it  is 
impossible  to  solidify  the  base  obtained  from  the  distillation  of  the 
first  crystalline  fraction,  orthotoluidine  only  is  present  in  the  sample 
under  examination.  With  good  toluidines,  it  generally  suffices  to 
collect  and  distil  two  fractions,  in  which  case  the  base  from  the  second 
crystallisation  mostly  constitutes  a  perfectly  liquid  oil.  This  method 
being  inapplicable  to  mixtures  containing  more  than  10  per  cent,  of 
paratoluidine,  it  is  suggested  to  dilute  such  mixtures  by  the  addition 
of  pure  orthotoluidine.  D.  B. 

Volmnetrio  Determination  of  Alkaloids  by  Mayer's  Reagent. 
By  r.  S.  Hkreth  (Zeit  anal.  Ghem.,  26,  647). — To  avoid  the  errors 
introduced  by  the  use  of  filters  and  the  irregular  addition  of  the 
reagent  (potassio-mercuric  iodide),  several  equal  portions  of  the  solu- 
tion to  be  titrated  should  be  mixed  at  once  with  quantities  of  the 
reagent  diCFering  fix)m  one  another  by  01  c.c,  and  ranging  from 
somewhat  below  the  amount  indicated  by  a  rough  preliminary  test  to 
an  equal  distance  above.     After  settling  for  at  least  eight  hours  in  a 
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closed  test-tube,  part  of  the  clear  upper  liquor  can  be  poured  off  and 
tested  by  a  drop  of  the  reagent.  The  extract  is  prepared  for  titration 
by  acidifying  and  gently  warmin$?  to  drive  off  alcohol.  If  any  pre- 
cipitate separates  it  is  filtered  off  and  washed  with  dilute  acid.  The 
liquid  should  finally  contain  about  1  per  cent,  of  free  sulphuric  acid. 

Tanret's  Reaction  for  Albumin,  Peptone,  and  Alkaloids  in 
Urine.  By  L.  Brasse  (Gompt  rend.  Soc,  Biol  [8],  4,  369—370).— 
Albumin,  peptone,  and  alkaloids  are  precipitated  from  urine  in  the 
cold  by  Tanret's  reagent,  potassium  mercury  iodide.  On  heatinpr, 
the  peptone  and  alkaloidal  precipitate  dissolves,  leaving  the  albumin 
insoluble.  The  alkaloidal  precipitate  can  be  easily  separated  from 
the  peptone  precipitate  by  reason  of  its  solubility  in  ether. 

No  insoluble  combinations  are  formed  with  any  of  the  ordinary 
constituents  of  urine,  such  as  creatine,  creatinine,  xanthine,  or  hypo- 
xanthine,  but  bile  salts  give  rise  to  a  precipitate  insoluble,  like 
albumin,  in  both  cold  and  hot  solutions.  This  precipitate,  however, 
can  be  differentiated  from  the  ordinary  albumin  precipitate  inasmuch 
as  it  is  soluble  in  ether.  J.  P.  L. 

HflematoBCopic  Study  of  Blood.  By  A.  H^nocque  (Compt. 
rend,  Soc.  Biol  [8],  4,  283— 284).— The  chief  advantage  in  the  use 
of  the  hflematoscope  (Abstr.,  1887,  312),  for  the  spectroscopic  examin- 
ation of  blood  is  the  possibility  of  examining  the  blood  undiloted. 

J.  P.  L. 
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Chemical  Action  of  Light  on  an  Explosive  Mixture  of  Chlo- 
line  and  Hydrogen.  By  B.  Prinqshbim  (Ann:  Phys,  Gkem,  [2],  32, 
384— 428).— Bunsen  and  Roscoe  (Ann.  Phys.  Ghem.,  96,  373  ;  100,  43, 
481 ;  101,  235 ;  108,  193 ;  117,  529)  propounded  the  qaestion— 
"  Whether  in  photochemical  combination  an  amount  of  work  is  done 
for  which  an  equivalent  of  luminous  energy  disappears,  or  whether 
the  action  effected  by  the  chemical  rays  is  merely  started  by  the 
light  without  the  expenditure  of  a  sensible  amount  of  luminous 
energy."  They  endeavoured  to  solve  this  problem  in  the  case  of 
hydrogen  and  chlorine,  by  comparing  the  quantity  of  light  absorbed 
by  the  mixture  with  that  absorbed  by  dry  chlorine,  or  as  they  call  it, 
the  optical  extinction  in  chlorine.  They  assumed  that  this  optical 
extinction  would  be  of  the  same  amount  in  the  mixture,  and  therefore 
concluded  that  the  considerable  additional  extinction  observed  in  the 
mixture  was  due  to  the  transformation  of  luminous  energy  into  heat 
energy  during  the  chemical  action.  The  author  objects  to  this 
reasoning,  that  the  light  absorbed  in  chlorine  alone  is  itself  trans- 
formed into  heat,  thereby  raising  the  temperature  of  the  gas,  whilst 
in  the  case  of  the  mixture,  the  luminous  ener^  may  very  probably  be 
transformed  directly  into  chemical  energy.  In  support  of  this  view, 
he  adduces  Bansen  and  Roscoe's  observation  that  the  action  of  light 
was  considerable  when  the  range  of  temperature  was  from  18°  to 
26^ 

The  luminous  energy,  indeed,  may  either  increase  the  molecular 
motion  directly  and  the  atomic  motion  indirectly,  or  vice  versd,  or 
more  probably  both  processes  may  go  on  simultaneously.  From  the 
kinetic  theory  of  gases,  the  introduction  of  enfergy  by  conduction  of 
heat  must  increase  the  molecular  velocities,  which  are  of  a  very  irre- 
gular character.  Now  it  is  found  that  the  absorption  of  light  is  a 
function  of  the  wave-length,  and  it  therefore  seems  probable  that  the 
chemical  action  of  light  consists  in  the  direct  transfer  of  energy  to 
the  atoms,  whose  motions  consist  of  vibrations  of  definite  periods,  and 
is  therefore  the  direct  cause  of  dissociation.  When  in  equilibrium, 
there  is  a  definite  relation  between  the  atomic  and  the  molecular 
energy  of  a  gas,  and  if  this  is  disturbed  by  the  absorption  of  light, 
there  will  be  a  change  in  the  number  of  molecular  impacts,  and  before 
a  fresh  state  of  equilibrium  is  attained,  the  direct  increase  in  the 
atomic  energy  may  be  more  or  less  expended ;  in  the  present  case  in 
effecting  chemical  change ;  in  other  cases,  in  producing  fluorescence, 
phosphorescence,  or  electrical  phenomena.  The  assumption,  therefore, 
that  what  Bunsen  and  Boscoe  call  the  optically  absorbed  light  simply 
increases  the  temperature,  and  that  the  additional  absorption  due  to 
the  presence  of  hydrogen  increases  the  chemical  absorption,  is  not 
justifiable.  If  the  light  absorbed  by  the  chlorine  molecules  in  the 
mixture  produces  chemical  action,  this,  as  shown  later,  will  probably 

VOL.  uv.  jp 

Digitized  by  VjOOQIC 


206  ABSTRACTS  OK  OHEMIOAL  PAPERS. 

consist  in  the  formation  of  intermediate  unstable  prodacts  whose 
coefficient  of  absorption  of  light  differs  from  that  of  the  mixture  of 
chlorine  and  hydrogen,  so  that  *^  chemical  extinction"  must  be 
regarded  as  the  consequence  rather  than  the  cause  of  the  chemical 
change.  The  existence  of  chemical  extinction  is  therefore  no  criterion 
as  to  whether  transformation  of  luminous  into  chemical  energy  takes 
place,  so  that  Bnnsen  and  Boscoe's  method  is  incapable  of  solving  the 
question  proposed  by  them,  but  a  result  obtained  in  another  portion 
of  their  researches,  namely,  that  the  chemical  action  is  proportional 
to  the  intensity  of  the  light,  although  not  so  applied  by  them,  seems 
to  give  the  required  solution;  for  if  the  action  of  the  light  were 
simply  to  disturb  a  state  of  unstable  equilibrium,  the  quantity  of 
hydrogen  chloride  formed  wonld  be  independent  of  the  initial  impulse. 
It  must,  therefore,  be  assumed  that  a  definite  absorption  of  luminous 
energy  will  take  place  for  every  molecule  of  hydrogen  chloride  formed, 
but  it  does  not  follow  that  more  light  must  be  absorbed  than  with  the 
chlorine  alone. 

The  determination  of  the  cause  of  the  increase  of  the  extinction- 
coefficient,  which  may  be  due  merely  to  a  change  in  the  condition  of 
the  mixture,  leads  to  an  investigation  of  the  physical  and  chemical 
phenomena  which  accompany  the  formation  of  hydrogen  chloride,  and 
therefore  to  the  consideration  of  "  Photochemical  Induction."  Bunsen 
and  Roscoe  found  that  when  light  falls  on  a  freshly  prepared  mixture, 
or  on  one  which  has  been  for  a  time  in  darkness  after  previous 
exposure  to  light,  there  is  at  first  no  appreciable  formation  of  hydrogen 
chloride ;  after  a  certain  interval,  a  slight  action  begins,  gradaally 
increases  to  a  maximum,  and  then  remains  constantly  proportional  to 
the  time.  The  act  of  overcoming  the  resistance  here  indicated 
and  bringing  the  gas  into  a  state  of  readiness  for  combination,  they 
call  chemical  induction,  and  when  due  to  the  action  of  light,  photo- 
chemical induction.  They  found  the  duration  of  the  seemingly  in- 
acthre  interval  to  increase  with  the  thickness  of  gas  traversed  by  the 
light,  and  to  decrease  with  increasing  intensity  of  light  more  rapidly 
than  the  intensity  increases.  Both  of  these  results  are  confirmed  by 
the  author,  who  further  finds  that  the  rate  of  formation  of  hydrogen 
chloride  depends  only  on  the  intensity,  and  not  on  the  wave-length  of 
the  light,  from  which  he  concludes  that  the  inductive  action  is  pro- 
bably a  chemical  one.  By  instantaneous  exposure  to  a  stronger 
source  of  lighf,  he  finds  that  the  gas  undergoes  a  momentary  expan- 
sion proportional  to  the  intensity  of  the  light,  which  is  evidently  not 
due  to  the  heat  of  formation  of  hydrogen  chloride,  from  the  rapidity 
with  which  it  appears  and  disappears,  and  also  because  it  is  found  to 
be  independent  of  previous  induction  and  of  the  amount  of  hydrogen 
chloride  formed.  Neither  can  it,  for  the  former  reason,  be  due  to  the 
heat  which  Budde  (Ann,  Phys,  Ohem.^  144,  213)  has  shown  to  be 
produced  by  the  absorption  of  light  by  chlorine. 

He  therefore  concludes  that  some  intermediate  product  is  formed, 
that  the  expansion  is  due  to  momentary  dissociation,  and  that  the 
quantity  formed  is  proportional  to  the  intensity  of  the  light.  It  doi'es 
nut  seem  reasonable  to  suppose  that  this  may  consist  of  molecules /of 
H,G1  and  Ct  or  HGI3  and  H ;  the  author  therefore  seeks  for  the  cause  jin 
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the  presence  of  water- vapour  (the  gas  being  in  contact  with  water  during 
the  experiments),  in  accordance  with  the  influence  known  to  be  ex- 
cited by  water- vapour  on  other  explosive  mixtures,  and  in  confirma- 
tion of  this  he  finds  that  when  a  solution  of  hydrogen  chloride  is 
substituted  for  the  water,  and  the  gas  dried  as  completely  as  possible, 
much  less  hydrogen  chloride  is  formed  by  the  action  of  light  of  given 
intensity,  and  with  the  feeble  light  used  in  the  earlier  experiments,  no 
action  at  all  takes  place. 

The  author  assumes  the  action  to  take  place  in  two  stages,  for 
example : — 

(I.)  H,  +  CI,  -f-  HaO  =  Cl.O  +  2H,; 
(2.)  C1,0  -f  2H2  =  2HC1  +  H,0  5 

or  some  similar  action,  the  exact  nature  of  which  may  be  determined 
by  chemical  analysis.  He  supposes  the  action  to  be  somewhat  as  fol- 
lows : — The  intermediate  substance  is  first  formed,  the  process  con- 
tinuing until  a  certain  proportion  of  the  gas  is  transformed.  Mass 
actions  then  come  into  play  between  chlorine,  hydrogen,  water  and 
The  intermediate  product,  and  hydrogen  chloride  begins  to  be  formed. 
The  second  stage  of  indnction  now  begins.  The  amount  of  the  inter- 
mediate product  increases  more  rapidly  than  it  is  used  up  in  forming 
hydrogen  chloride,  which  is  therefore  formed  at  an  increasing  rate, 
until  the  intermediate  product  is  destroyed  as  fast  as  it  is  produced, 
introducing  the  third  stage,  in  which  the  formation  of  hydrogen 
chloride  is  proportional  to  the  time.  When  removed  from  the  action 
of  light,  the  quantity  of  intermediate  product  will  soon  fall  below  the 
minimnm  required  for  the  production  of  hydrogen  chloride,  and  the 
remainder  will  break  up  again  into  hydrogen,  chlorine,  and  water. 
This  gradual  decomposition  of  the  intermediate  product  into  its 
original  constituents  will  go  on  even  during  induction,  which  explains 
why,  with  diminishing  intensity  of  light,  the  duration  of  induction 
increases  more  rapidly  than  the  intensity  diminishes,  for  since  the 
nature  of  the  change  nndergone  by  the  intermediate  product  depends 
on  its  actual  amount,  therefore  the  less  the  intensity  the  greater  will 
be  the  ratio  of  the  amount  destroyed  to  that  newly  formed  in  each 
moment.  G.  W.  T. 

Anomalous  Dispersion  produced  by  Glowing  Vapours.  By 
A.  WiNKELMANN  (Ann.  Phys.  Ghem.  [2J,  32,  439— 442).— Kundt 
(Ann.  Phys.  Chem.  [2],  10,  231)  discovered  the  anomalous  dispersion 
produced  by  sodium  vapour.  The  method  he  used  was  to  allow  a  ray 
of  light  to  pass  through  the  conical  flame  of  a  Bunsen  burner  coloured 
with  sodium  vapour,  so  as  to  be  refracted  by  the  flame,  which  acted 
like  a  prism  with  its  refracting  angle  horizontal  and  upwards,  and 
then  through  a  vertical  prism,  by  which  means  he  obtained  crossed 
Bpecti*a  which  showed  the  anomalous  dispersion.  In  the  hope  of 
making  the  action  stronger,  Kundt  attempted,  but  without  success,  to 
reduce  the  flame  to  a  prismatic  form  by  the  use  of  glass  or  mica 
plates.  The  author  has  succeeded  in  doing  this  by  using  as  the 
burner  a  tube  of  triangular  section  and  provided  with  an  air-blast. 
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On  the  top  of  the  tube  is  placed  a  double  thickness  of  wire-ganze, 
and  on  that  again  a  triangular  support  smaller  than  the  section  of  the 
burner,  made  of  iron  wire,  which  carries  an  iron  cup  of  the  same 
dimensions  as  the  support,  in  which  the  sodium  is  placed. 

With  this  apparatus  Kundt's  phenomenon  was  exhibited  very 
clearly,  and  it  was  also  obtained,  although  less  distinctly,  with  potas- 
sium. Lithium  and  thallium  chlorides  were  also  tried  but  with 
necrative  results ;  this  the  author  attributes  to  the  insufficient  density 
of  the  vapour.  G.  W.  T. 

Components  of  the  Bare  Earths  yielding  Absorption-spectra. 
By  G.  KrGss  and  L.  F.  Nilson  (Ber.,  20,  3067— 3072).— A  reply  to 
G.  H.  Bailey  (this  vol.,  p.  1),  in  which  the  authors  maintain  the  cor- 
rectness of  their  views  on  the  components  of  the  rare  earths  (Abstr., 
1887,  890). 

Components  of  the  Rare  Earths  yielding  Absorption-spectra. 
By  G.  H.  Bailey  (Ber,,  20,  3325— 3327).— A  rejoinder  to  the  pre- 
ceding  Abstract. 

Theory  of  Researches  on  Contact-electricity.  By  F.  Exker 
(Ann.  Phys.  Chem.  [2],  32,  515— 620).— The  author's  recent  re- 
searches in  support  of  his  denial  of  contact-electrification  (Ann,  Phys. 
Chem.  [2],  32,  53)  were  founded  on  his  experimental  result,  that  if  an 
insulated  conductor  is  connected  with  an  electrometer,  and  the  latter 
then  disconnected  from  the  earth,  and  if  the  capacity  of  the  con- 
ductor is  then  altered,  the  electrometer  will  remain  unaffected,  whilst 
according  to  the  contact-theory  there  should  be  a  flow  of  electricity. 

The  present  note  is  a  reply  to  objections  which  Hallwachs  (ilid.^ 
64)  has  advanced  against  the  author's  conclusions. 

In  reply  to  these  objections  he  states  that — 

(1.)  The  potential  of  the  grating  of  oxidised  iron  which  surrounded 
the  apparatus  differed  by  less  than  0*05  of  a  Daniell  from  that  of  the 
walls  of  the  room,  which  would  justify  his  neglectinc^  it ;  moreover, 
from  (4),  its  potential,  whatever  its  value,  would  be  without  influence 
on  the  results. 

(2.)  The  capacity  of  the  conductor  was  measured  inside  the  grating, 
and  not  outside  as  assumed  by  Hallwachs. 

(3.)  He  is  justified  in  neglecting  the  change  of  capacity  in  the 
quadrants  during  the  movement  of  the  needle,  since  for  the  maximum 
deflection  to  be  expected  the  error  so  arising  would  not  exceed  1  per 
cent.,  and  as  no  deflection  was  observed,  the  objection  is  entirely  irrele- 
vant. 

(4.)  The  potentials  would  naturally  be  understood  to  refer  to  that 
of  the  grating  as  zero,  without  an  express  statement  to  that  effect ; 
moreover,  the  author  shows  by  a  simple  mathematical  proof  that  the 
result  is  independent  of  the  absolute  values  of  the  potential,  the 
essence  of  his  method  consisting  in  eliminating  the  influence  of  the 
grating  by  comparative  observations  on  different  metals.  The  dif- 
ference of  deflections  which  should  have  been  obtained  according  to 
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the  coutaci- theory  would  have  amounted  to  from  10  to  15  scale-divU 
Bions,  and  would  therefore  be  easily  observed. 

(5.)  To  eliminate  the  possibility  that  the  absence  of  a  deflection 
might  be  due  to  unknown  external  effects,  a  DanielFs  cell  was  intro- 
duced into  the  insulated  system,  and  the  deflection  obtained  was  found 
to  agree  closely  with  the  value  predicted  theoretically. 

(6.)  The  author  claims  that  he  has  proved  that  no  change  is  pro- 
duced when  the  grating  is  brought  into  contact  with  a  conductor  con- 
sisting of  a  different  metal.  Such  a  change  is  required  by  the  contact- 
theory,  but  the  author  has  not  attempted  to  determine  whether  it 
would  be  required  by  the  chemical  theory,  nor,  as  far  as  he  is  aware, 
has  the  question  been  considered  by  others.  Q.  W.  T. 

Resolution  of  the  Electromotive  Forces  of  Oalvanic  Elements 
into  their  Differences  of  Potential.  By  J.  Moses  (Momtsh.,  8, 
508 — 509.) — Examples  are  given  in  this  paper  of  the  resolution  of  the 
electromotive  forces  of  certain  galvanic  combinations,  and  determina- 
tion of  each  of  the  components  at  the  electrolytic  surface.  The  sum 
of  these  several  components  is  shown  to  be  equal  to  the  total  electro- 
motive force  of  the  cell.  The  method  of  "drop  electrodes,"  as  applied 
by  the  author  to  exclude  the  electromotive  force  of  contact  metals,  is 
used,  a  method  based  upon  an  observation  of  Helmholtz,  that  if  an 
insulated  mass  of  mercury,  dropping  quickly,  is  in  contact  with  an 
electrolyte  at  the  dropping  point,  there  is  no  difference  of  potential 
between  the  mercury  and  the  electrolyte. 

Thus  the  total  electromotive  force  of  the  combination  Zn  |  dilute 
ZnCl,  I  concentrated  ZnCU  |  Zn  =  0*15  volt.  The  values  of  the 
electromotive  force  at  the  three  surfaces  ©,  j\  and  c,  were  found  by 
the  drop  electrode  method  to  be — 

V  =  11  volt 
c  =  0-98  and/ =  0'27 
/  -h  c  =  0-95. 

Now  11  —  0'Q5  =  015,  or  the  value  found  for  the  total  electro- 
motive force. 
Again  taking  the  DanielFs  cell  as  another  example — 


Zn 
Zn 
Cu 


ZnSo!  I  CuSO*  =  232!*^^  electromotive  force  =232-40 
CuSO*  =    40j      -^^*^' 

a  value  agreeing  with  that  obtained  by  direct  observation.  A  similar 
agreement  between  the  sum  of  the  differences  of  potential  and  the 
total  electromotive  force  in  the  Latimer-Clark's  cell  is  also  noticed. 

V.  H.  V. 

Property  of  the  Alkalis  of  increasing  the  E.M.F.  of  Zinc. 

By  J.  H.  KoosEN  (Ann,  Phys.  Ghevu  [2],  32,  508— 515).— Grove, 
Joule,  Poggendorff,  and  others  have  observed  the  increased  E.M.F. 
obtained  by  substituting  aqueous  potash  or  soda  for  the  dilute  acid  in 
a  cell.  The  author  states  that  accoixiing  to  his  researches  the  alkali, 
say  potassium  hydroxide,  has  a  four-fold  action:  (1)  it  breaks  up 
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into  potassiam  and  oxygen ;  (2)  potassium  replaces  zinc  in  its  elec- 
trical action,. for  instance,  in  a  DanielPs  cell  potassiam  sulphate  is 
formed  in  place  of  zinc  sulphate,  as  the  copper  is  deposited ;  (3)  the 
zinc  is  oxidised  by  the  oxygen  of  the  potash;  (4)  the  resulting 
zinc  oxide  is  dissolved  by  the  aqueous  potash.  (1)  Diminishes  the 
E.M.F.,  whilst  (2)  and  (3)  increase  it;  (4)  may  possibly  slightly 
increase  it,  but  it  would  be  desii*able  to  have  positive  evidence  on  this 
point. 

If  the  external  resistance  of  a  cell  is  very  great,  almost  the  whole 
heat  of  combination  will  be  developed  in  the  external  circuit.  Let 
the  E.M.F.  of  a  Daniell's  cell  be  taken  as  the  unit  of  E.M.F.,  and  let 
the  unit  of  heat  be  the  amount  generated  in  a  Daniell's  cell  by  the 
decomposition  of  n  grams  of  zinc,  where  n  is  the  atomic  weight  of 
that  metal.  Then  from  Thomsen's  determinations,  the  E.M.F.  of  a 
Danieirs  cell  is  given  by  the  equation  ZnS04(248)  —  CuS04(198)  = 
50  =  1  Daniell ;  and  with  potash  substituted  for  dilute  sulphuric 
»cid,  K,S04(337)  -h  2ZnOH,0(166)  -  2KHO(232)  -  CnSO^ClSS)  = 
73  =  1'46  Daniell.  For  the  author's  zinc-bromine- platinum  cell, 
ZnBr,(9l)  =  1-82  Daniell. 

The  results  thus  thoretically  obtained  in  the  case  of  these  and  a 
few  other  simple  cells  considered  by  the  author  agree  closely  with 
experimental  determinations.  The  heat  of  combustion  of  ziuc  oxide 
and  potassium  is  not  taken  in^o  account,  as  it  is  certainly  not  more 
than  2  per  cent,  of  that  due  to  the  decomposition  of  zinc  in  a  Daniell's 
cell,  and  according  to  Favre  and  Silbermann  it  would  seem  that  tb  s 
chemical  action  is  merely  local,  and  does  not  contribute  to  the 
electrical  energy.  Practically  the  author  finds  that  a  Daniell's  cell 
with  a  solution  of  potas8ium  hydroxide  is  very  satisfactory  for  giving 
continuous  currents  through  a  high  resistance,  and  sodium  hydroxide 
gives  still  better  results,  as  sodium  sulphate,  being  more  soluble,  does 
not  so  readily  crystallise  on  the  porous  cell. 

It  is  very  important  to  pi*event  interdiffusion  of  the  fluids  as  for  as 
possible,  aud  for  this  purpose  the  author  uses  a  double  porous  cmII, 
having  the  intermediate  space  filled  with  a  solution  of  potassium  and 
sodium  sulphates  respectively,  with  a  small  admixture  of  sulphuric 
acid  to  diminish  the  resistance.  Cells  of  this  kind  have  been  kept 
joined  up  through  a  resistance  of  20  or  30  ohms  for  weeks  together 
without  any  perceptible  diminution  in  the  E.M.F.  The  alkaline 
solution  must  not  be  too  dilute  or  the  zinc  will  soon  become  coated 
with  oxide. 

The  author  states  that  his  zinc- bromine-platinum  cell  is  still  better 
for  giving  a  continuous  current  through  a  high  resistance.  It  re- 
quires no  porous  cell,  has  a  high  E.M.F.,  and  has  been  kept  in  con- 
tinuous action  for  months  without  any  change  in  the  E.M.F.,  in  fact 
until  one  or  other  of  the  elements  was  completely  decomposed.  The 
only  precaution  necessary  is  to  cover  the  bromine  with  a  layer  of 
petroleum,  which  completely  prevents  aU  evaporation  and  smell. 

G.  W.  T. 

Sleotrolytio  Fonnation  of  Hydrogen  Peroxide  at  the  Anode. 
By  M.  Teaubjb  (Ber.,  20,  3345— 3351).— From  the  results  of  previous 
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experimenfs  (Abslr.,  1885,  1108),  it  was  concluded  that  hydrogen 
peroxide  is  formed  by  the  nnion  of  molecular  oxygen  with  hydrogen. 
Richarz,  on  the  other  hand  (this- vol.,  p.  11),  maintains  that  that 
hydrogen  peroxide  is  produced  by  the  oxidation  of  water. 

When  1  per  cent,  sulphuric  acid  is  electrolysed  in  presence  of 
alcohol  or  hydrogen  peroxide  at  the  anode,  these  are^ rapidly  oxidised. 
In  the  electrolysis  of  a  1  per  cent,  solution  of  chrome  alam,  not  a  trace 
of  ozone  is  formed,  and  chromic  acid  appears  at  the  anode.  When 
lead  is  used  as  anode  in  the  electrolysis  of  1  per  cent,  sulphuric  acid, 
it  becomes  covered  with  lead  peroxide.  These  ^experiments  point  to 
the  presence  of  free  oxygen-atoms  which  only  unite  to  passive  mole- 
cules when  there  is  nothing  to  oxidise,  and  also  show  that  water  is 
not  oxidised  by  oxygen-atoms.  In  the  electrolysis  of  sulphuric  acid, 
it  is  suggested  that  persolphuric  acid  is  formed  by  the  action  of 
nascent  oxygen,  and  that  this  decomposes  into  sulphuric  acid  (2  mols.) 
and  hydrogen  peroxide  (I  mol.). 

Aji  further  proof  in  favour  of  the  constitution  previously  ascribed 
to  hydrogen  peroxide  (Abstr.,  1886,  660),  it  is  mentioned  that  the 
peroxides  of  hydrogen,  of  the  alkalis  and  alkaline  earths,  of  zinc, 
cadmium,  and  copper,  have  quite  different  chemical  properties  from 
those  of  lead,  silver,  manganese,  and  nickel,  &c.  Only  those  of  the 
first  group  yield  hydrogen  peroxide  when  treated  with  acids.  The 
peroxides  of  the  second  group  can  all  be  prepared  by  oxidising  the 
oxides  or  hydroxides  in  alkaline  solution.  The  peroxides  of  the  first 
group  possess  powerful  reducing  properties,  whilst  those  of  the  second 
group  are  indifierent  to  oxidising  agents.  Hence  it  is  concluded  that 
the  peroxides  of  the  two  groups  are  differently  constituted,  and  that 
hydrogen  peroxides  cannot  have  the  formula  HO'OH.  The  con- 
stitution represented  by  the  formula  H-0  I  0"H  is  considered  to  be 
the  only  one  possible.  N.  H.  M. 

Electrolytio  Conductivity  of  Halogen-componnds.  By  W. 
Hampe  (Chem.  ZeiY.,  U,  816;  846—847;  904—905;  934—935;  1109— 
1110  ;  1158). — Pure  dry  salts  fused  in  hard  glass  tubes  or  porcelain 
crucibles,  or  dissolved  in  dry  ether  or  absolute  alcohol,  were  submitted 
to  a  current  from  eight  large  Buusen  chromic  acid  cells,  platinum 
electrodes  being  used  when  the  conditions  of  experiment  permitted. 
The  following  salts  proved  good  electrolytes  in  a  state  of  fusion : — 
All  the  haloid  salts  of  lithium,  sodium,  potassium,  rubidium,  and 
csBsium,  beryllium  chloride,  magnesium  chloride  and  bromide,  stron- 
tium and  calcium  chlorides  and  bromides  (part  of  the  liberated  metals 
combining  with  the  silica  of  the  glass  or  porcelain),  barium  chloride, 
lanthanum,  didymium,  and  cerium  chlorides  (this  confirms  Hillebrand 
and  Norton's  experience),  indium  chloride,  thallous  and  cuprous 
chlorides  (thallic  and  cupric  chlorides  decompose  when  fused),  tantalum 
chloride,  and  thorium  chloride,  although  the  latter  is  not  suitable 
for  electrolysis,  as  the  melting  and  boiling  points  are  near  together. 
In  concentrated  alcoholic  solutions,  cupric  chloride  behaves  as  an 
electrolyte.  Gold  chloi*ide  in  carbon  bisulphide  is  a  non-conductor ; 
when  mixed  with  ether  a  pasty  mass  forms,  and  the  supernatant 
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liquid  grad^ially  deposits  gold ;  this  liquid  oondacts  slightly,  aud  after 
15  minutes  the  negative  pole  becomes  gilded.  Aqueous  solutions  of 
gold  chloride  owe  their  electrolytic  conductivity  to  the  presence  of 
hydrochloric  acid.  Zinc  and  cadmium  iodides,  bromides,  and  chlorides 
are  good  electrolytes  when  fused,  but  their  conductivity  ceases  on  solidi- 
fication. In  concentrated  solutions,  these  salts  conduct  well,  in  weak 
solutions  badly;  in  absolute  alcohol  all,  but  only  zinc  chloride  and 
bromide  dissolve  iu  ether  and  conduct  well,  whilst  the  other  salts  dis- 
solve in  ether  and  conduct  only  sparingly  or  not  at  all.  Fused  mer- 
curic chloride,  bromide,  and  iodide  are  feeble  electrolytes,  especially 
the  first;  in  solution  in  ether,  none  conduct,  owing  prol»bly  to 
sparing  solubility ;  in  absolute  alcohol,  they  conduct  slightly ;  better 
when  the  solution  is  hot  than  when  it  is  cold.  Mercurous  chloride 
fused  in  closed  glass  vessels  proved  electrolytic.  Aqueous  solutions 
of  mercuric  chloride  conduct  badly  at  first,  with  deposition  of  mercury 
and  mercurous  chloride,  and  evolution  of  oxygen  and  chlorine  ;  sub- 
sequently mercury  only  is  deposited,  and  the  electrolysis  proceeds  at 
a  quicker  rate ;  in  this  case  the  current  in  the  first  instance  produces 
electrolytes  (hydrochloric  acid  for  instance),  and  when  these  are 
present  in  abundance  the  process  goes  well. 

Fused  gallons  chloiide  is  a  very  good  conductor,  globules  of  metal 
separate  at  the  negative  pole,  but  the  chlorine  at  the  positive  pole  com- 
bines with  the  gallons  chloride  to  form  gallic  chloride  ;  the  latter  is 
not  such  a  good  conductor  as  gallons  chloride,  no  metal  separates, 
evidently  owing  to  its  entering  into  combination  with  the  gallic 
chloride  to  form  gallons  chloride.  Stannic  chloride  does  not  conduct; 
when  electrolysed  in  aqueous  solution  the  hydix>ch1oric  acid  only  con- 
ducts, the  tin  being  set  free  by  the  hydrogen  (Hittorf  has  stated  the 
contrary).  Fused  stannous  chloride  on  the  other  hand  is  an  excellent 
electrolytic  conductor,  the  current  continues  to  pass  even  on  cooling 
as  long  as  the  mass  remains  soft,  but  ceases  to  flow  when  the  chloride 
is  solid.  Fused  lead  chloride,  bromide,  and  iodide  conduct  very  well 
with  vigorous  decomposition,  and,  unlike  the  other  salts  examined, 
they  conduct  when  solid;  Bu£E  characterised  this  conduction  as 
metallic,  Wiedermann  regarded  it  as  electrolytic ;  the  author  confirms 
the  latter  view.  At  ordinary  temperatures,  no  current  passes  through 
the  cold  fused  lead  salts ;  it  is  first  observed  to  flow  at  110''  through 
the  chloride,  at  115°  through  the  bromide,  and  at  150*"  through  the 
iodide,  the  conductivity  then  increases  as  the  temperature  rises,  in 
the  manner  usual  with  electrolytes.  The  trihaloid  compounds  of 
antimony  in  a  fused  state  behave  as  feeble  electrolytes,  the  tri-iodide 
being  the  best;  but  in  carbon  bisulphide  solutions  they  do  not  con- 
duct electricity.  Vanadium  tetra-  and  tri-chlorides  do  not  conduct, 
but  when  decomposed  with  water  the  solutions  electrolyse,  but  in 
neither  case  is  tne  metal  deposited.  The  following  ai*e  non-con- 
ductors : — Fused  aluminium  chloride  or  bromide  (Buff*s  statement  to 
the  contrary  is  probably  based  on  experiments  with  impure  chloride), 
boron  chloride,  titanium  and  silicon  tetrachlorides  and  bromides, 
vanadyl  chloride,  niobium  pentachloride,  all  the  haloid  compounds 
of  phosphorus,  arsenic  trichloride,  and  antimony  pentachloride. 
Yttrium  and  zirconium  chlorides  sublime  without  melting,  and  when 
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the  former  is  dissolved  in  water  it  conducts  on  account  of  the  hydro- 
chloric acid,  bat  no  metal  is  deposited ;  the  latter  is  a  non-conductor ; 
titanium  hexa-  and  di-chloridos  are  infasible  solids,  so  do  not  come 
under  consideration.  D.  A.  L. 

.  Molecular  Heats  of  Oases.  By  H.  Le  Chatelieb  (BuU,  Boc. 
Chim,y  48,  122 — 124).— The  fact  that  the  curves  of  the  specific  heats 
of  carbonic  anhydride  and  water  vapour  converge  to  a  point  below 
zero,  leads  to  the  supposition  that  molecular  heats  of  all  gases  tend  to 
the  same  limit  as  the  temperatare  approaches  absolute  zero.  The 
author  has  compared  the  specific  heats,  calculated  on  this  assumption, 
with  the  actual  determinations  of  Wiedemann.  The  specific  heats  can 
be  represented  by  the  expression  C  =  6'8  +  «[273  +  i],  a  being  a 
constant  which  depends  on  the  nature  of  the  gas  and  has  a  higher 
value  the  more  complex  the  molecule.  The  numbers  calculated  by 
this  equation  differ  from  the  actaal  numbers  by  quantities  less  than 
the  experimental  errors.  A  similar  agreement  is  found  between  the 
numbers  for  carbonic  anhydride  at  high  temperatures  deduced  from 
this  equation  and  the  actual  numbers  obtained  by  the  author  and 
Mallard.  G.  H.  B. 

Influence  of  Small  Amounts  of  Impurities  on  the  Vapour- 
tension  of  Liquids.  By  G.  Tamman  (Ann,  Phys,  Gheni.  [2],  32, 
683 — 699). — The  increase  in  the  vapour- tension  of  a  liquid  observed 
by  Wullner  and  Orotrian  (Ann,  Fhys.  Chem.  [2],  11,  645),  when  the 
space  occupied  by  its  vapour  in  the  manometer  has  been  decreased  by 
compression,  and  attributed  by  them  to  a  dependence  of  the  tension 
on  the  amount  of  liquid  in  contact  with  the  vapour,  is  shown  to  be 
caused  and  brought  about  by  traces  of  impurity  in  the  liquid.  These 
traces  are  often  so  exceedingly  small  as  not  to  be  recognisable  by  the 
/ordinary  tests.  But  the  vapour,  if  containing  this  impurity,  consists 
of  a  mixture  of  two  substances  one  of  which  is  more  volatile  thau  the 
other,  so  that  compression  causing  a  greater  condensation  of  the  less 
volatile,  causes  a  rise  in  the  vapour-tension,  and  expansion  has  just 
the  opposite  effect.  A  difEerence  is  therefore  observed  between  the 
tension  measured  after  compression  and  after  expansion.  This  diffe- 
rence is  reduced  in  magnitude  by  purification  of  the  liquid  used,  but 
could  not  in  any  case  be  entirely  eliminated,  although  an  approxima- 
tion to  a  constant  tension  was  reached  in  the  case  of  water.  A 
measurement  of  the  vapour- tension,  once  after  compression  and  once 
after  expansion,  will  give  a  rough  measure  of  the  purity  of  the  sub- 
stance used.  Experiments  are  given  with  water,  ether,  carbon 
bisulphide,  benzene,  methyl  and  ethyl  alcohols,  chloroform  and  acetic 
acid.  H.  C. 

Dissociation  of  Crystallised  Lead  Acetate  and  Sodium 
Thiosulphate.  By  W.  Mi3LLKR.ERZBACH  (5er.,  20,  2974—2981).— 
Two  series  of  experiments  were  made  with  lead  acetate.  In  the  first 
series,  large  crystals  of  the  commercial  salt  were  employed  in  the  state  of 
powder,  and  with  it  the  relative  tension  was  027  to  0*38  at  temperatures 
varying  between  12*5"'  and  21*8° ;  whilst  in  the  second  series,  in  which 
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small  crystals  of  the  pure  salt  were  used,  the  relative  tension  was 
0-32  to  0-39  at  14-9— 24-3*' ;  the  valae  of  ^  —  U,  which  the  author 
assumes  to  be  a  measure  of  the  attraction  between  the  salt  and  its 
water  of  crystallisation  (compare  Abstr.,  1887,  628),  decreasing  with 
the  rise  of  temperature.  A  partially  dehydrated  specimen  of  the 
salt  containing  about  ^  mol.  H|0,  when  placed  in  a  moist  atmosphet  e 
until  water  equal  in  amount  to  8  mols.  had  been  absorbed,  showed 
a  higher  and  less  constant  relative  tension,  the  highest  value  being 
0-485  at  2l•5^ 

With  sodium  thiosulphate,  Na^SjOs  +  6H2O,  two  series  of  experi- 
ments were  also  made,  and  in  the  first  series  3  mols.  H3O  were  lost 
with  a  relative  tension  =  0*33  to  0*36  at291 — 329%  and  a  further 
1-4  mol.  with  a  relative  tension  =  017  to  0*22  at  31-7— 34*2%  the 
remainder  of  the  water  being  given  off  with  a  relative  tension  = 
0047  to  0063  at  50-6— 52-7'.  The  second  series  of  experiments 
showed  that  3  mols.  were  lost  with  a  relative  tension  =  0*26  to  0'28  at 
18'3 — 2rG'*,  that  a  further  1*4  mol.  was  lost  with  a  relative  tension 
=  0*08  to  01 2  at  159 — 221**,  and  that  the  tension  became  imper- 
ceptible when  the  salt  contained  0*6  mol.  HfO.  The  partially  dehy- 
drated salt,  containing  2  mols.  HsO,  exposed  in  a  moist  atmosphei'e 
until  it  contained  4"  75  mols.  H^O,  lost  2*55  mols.  with  a  relative  tension 
=  0-29  to  0-31  at  23*6— 26*9°,  and  the  salt  with  2  mols.  H,0,  obtained 
in  like  manner  from  the  salt  +  0*49  mol.  H|0,  lost  approximately 
1*5  mol.  with  a  relative  tension  =  010  to  0*19  at  5'3 — 161'*.  It  was 
found,  however,  that  when  sodium  thiosulphate  was  heated  to  drive 
off  the  water  of  crystallisation  rapidly  and  then  exposed  to  moist  air 
until  4*9  mols.  H2O  had  been  taken  up,  it  lost  the  whole  of  the  water 
with  a  relative  tension  =  021  to  0-32  at  15-8— 306.        W.  P.  W. 


Relation  between  the  Compressibility  of  a  Solution  and  the 
Compressibilities  of  its  Constituent  Parts.  Bj  F.  Braun  (Ann. 
Phys.  Ghent,  [2],  32,  504— 508).— R6ntjE:en  and  Schneider  (this  vol., 
p.  22)  have  given  for  the  compressibility  of  rock-salt  the  value 
5  X  10"*,  which  does  not  agree  with  the  author's  previous  determina- 
tion (Abstr.,  1887,  436),  which  gave  1*4  X  10"«.  This  result  was 
obtained  by  comparatively  rough  methods,  but  the  author  points  out 
that  it  agrees  very  closely  with  the  value  1*6  X  10"*,  deduced  from 
Voigt*s  determination  (Ann,  Phys.  Ghent,  Erghd,,  7,  214)  of  its  two 
coefficients  of  elasticity. 

Rontgen  and  Schneider  assume  that  if  7  be  the  compressibility  of  a 
solution  containing  per  unit  volume  a  volume  V  of  water,  and  V"  of 
salt,  and  if  7'  be  the  compressibility  of  water  and  7"  that  of  the  salt, 
then  (1)  7  =  7'V'  H-  7"V".  Now  if  n  be  the  number  of  molecules  in 
a  solution  containing  a  percentage  p  of  salt  of  molecular  weight  i», 
then  (2)  n  =  lO^p/m^lOO—p).  They  then  take  a  constant  a  such 
that  (3)  n  =  aV'/V,  and  eliminating  V  and  V"  from  equations  (1) 
and  (3),  they  obtain  the  equation  (7  —  y')(n  +  a)  =  (7  —  7")<*» 
which  they  write  (y  —  6)(n  +  a)  =  (I  —  6)a,  where  y  is  the  appa- 
rent compressibility  of  the  solution,  and  h  that  of  the  salt.  If  c  be 
the  cubic   compressibility  of  glass,   (5)  y  ss  (7  —  ic)/(7'  —  «),   and 
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h  =  (7"  —  K)l(y  —  k).  TKey  deiermined  n  and  y  for  five  different 
concentrated  solntions  of  sodium  chloride.  Two  of  these  results  tbey 
used  to  determine  a  and  b  by  means  of  (4).  They  then  found  that  by 
sabstitation  in  (4)  the  relations  obtained  between  n  and  y  agreed  well 
with  the  experimental  determinations.  Assuming  the  formula  to  hold 
good  when  n  becomes  infinite,  y  will  in  that  case  be  equal  to  6,  and 
determining  7"  from  (5),  tbey  obtained  values  varying  from  4*7  x 
10"^  to  4-8  X  10"«,  which  agreed  well  with  the  value  5  X  IQ-* 
determined  directly  for  the  solid  salt. 

.  In  a  previoas  memoir,  the  author  found  that  (1)  does  not  agree  with 
experiment,  if  for  example  7'  were  given,  7"  would  have  to  be  negative 
to  give  the  correct  value  of  7.  If,  therefore,  the  compressibility  of  a 
solution  is  equal  to  the  sum  of  the  compressibilities  of  its  con»tituentR, 
the  compressibility  of  the  water  of  the  solution  must  be  diminished 
by  the  presence  of  the  salt,  and  this  is  shown  to  be  the  case  by 
KOntgen  and  Schneider's  recent  results.  The  other  discrepancy  the 
author  traces  to  these  observers  having  determined  the  value  of  a 
from  two  equations  of  the  form  (4),  the  observations  then  show  that 
a  and  b  are  constants,  so  that  if  the  value  of  Y"  calculated  from  (3) 
be  substituted  in  (1),  this  equation  will  naturally  agree  with  experi- 
ment, since  it  is  merely  another  form  of  (4).  The  value  of  a  can, 
however,  be  obtained  directly  from  (2)  and  (3),  and  the  value  thus 
obtained  is  about  five  times  as  great  as  before,  and  (1)  will  only  hold 
good  for  this  value  of  a,  for  then  only  does  the  ratio  V'/V'  express 
the  actual  conditions.  With  this  value  of  a,  6  is  no  longer  found  to 
be  a  constant.  The  author  gives  a  numerical  example,  in  which 
Rontgen  and  Schneider's  value  of  a  leads  to  an  impossible  result. 
He  observes  that  as  this  correction  does  not  alter  the  form  of  (4),  all 
conclusions  drawn  simply  from  the  form  of  this  equation  will  still 
hold  good.  G.  W.  T. 

Dilatation  and  Compressibility  of  Liquids.  By  E.  H.  Amaoat 
(Compt.  rend,,  105,  1120— 1122) .—The  author  has  determined  the 
expansion  and  compressibility  between  0*"  and  50^  and  1  atmosphere 
and  3000  atmospheres,  of  water,  of  ether,  of  methyl,  ethyl,  propyl  and 
allyl  alcohols,  of  ethyl  chloride,  bromide  and  iodide,  of  carbon  bi- 
sulphide and  of  phosphorous  chloride. 

In  all  cases,  except  that  of  water,  the  coefficient  of  expansion  dimin- 
ishes  with  increased  pressure,  but  the  rate  of  diminution  decreases  as  the 
pressure  rises,  although  it  remains  distinct  even  at  3000  atmospheres. 
The  increase  in  the  coefficient  of  expansion  due  to  a  rise  of  tempera- 
ture, likewise  diminishes  under  increased  pressure.  The  coefficient  of 
expansion  of  ether  under  a  pressure  of  3000  atmospheres  is  only  one- 
third  of  its  value  at  normal  pressure,  and  when  this  liquid  is  compared 
with  carbon  bisulphide,  it  is  found  that  whilst  under  normal  pressure 
the  ether  is  much  the  more  expansible  of  the  two,  under  2500  atmo- 
spheres the  coefficients  are  identical,  and  under  3000  atmospheres  the 
coefficient  for  carbon  bisulphide  is  higher  than  that  for  ether. 

Under  very  high  pressures,  the  perturbations  which  are  observed  in 
the  case  of  water,  and  which  are  due  to  the  existence  of  a  point  of 
maximum  density,  gradually  disappear,  and  under  3000  atmospheres 
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tbe  law  of  expansion  of  water  agrees  with  that  of  other  liquids 
(compai-e  Abstr.,  1887,  695).  C.  H.  B. 

Compressibility  of  an  Aqueous  Solution  of  Ethylamine.  By 
F.  IsAMBKRT  (Coinpt,  rend,,  105, 1173—1175). — The  coefficient  of  com- 
pressibility of  ethylamine  between  5°  and  7°  and  from  8  to  45  atmos. 
is  0'000120,  a  value  which  approximates  to  that  for  ether  at  0°,  and 
is  much  higher  than  that  for  water.  The  compressibility  of  an 
aqueous  solution  of  ethylamine  is  much  lower  than  the  value  calcu- 
lated on  the  assumption  that  the  two  liquids  are  simply  mixed,  and  it 
decreases  as  the  proportion  of  water  increases.  Ethylamine  in  fact 
behaves  like  ammonia,  and  this  result  confirms  the  author's  conclu- 
sion that  solutions  of  the  amnioniacai  bases  behave  like  true  chemical 
compounds  more  or  less  dissociated  in  presence  of  excess  of  water. 
The  view  that  a  compound  is  formed  is  supported  bv  the  contraction 
which  takes  place,  and  the  development  of  heat,  which  as  in  the  case 
of  ammonia  is  equal  to  the  heat  of  volatilisation  of  the  amine. 

C.  H.  B. 

Oxygen  Carriers.  By  L.  Meyer  (Ber.,  20,  3058—3061).— 
Experiments  were  made  with  various  metallic  salts  with  a  view  to 
determine  their  power  of  expediting  the  oxidation  of  sulphurous 
acid.  The  oxygen  and  sulphurous  acid  were  passed,  for  four  hours, 
at  as  uniform  a  rate  as  possible,  through  the  solution  of  known  con- 
centration contained  in  a  flask  heated  on  a  water-bath.  The  amount 
of  sulphuric  acid  was  then  determined. 

The  most  active  salt  was  manganous  sulphate,  of  which  2*404  grams 
(MnSO*  +  5H2O)  was  dissolved  in  200  c.c.  of  water ;  this  solution  in 
four  hours  gave  six  times  as  much  sulphuric  acid  as  the  salt  contained. 
Manganous  chloride  is  also  very  active ;  copper  sulphate  gives  less 
sulphuric  acid.  After  copper  salts,  the  salts  of  iron  and  cobalt  are 
the  most  active,  the  chlorides  being  more  so  than  the  sulphates.  The 
salts  of  nickel,  zinc,  cadmium,  and  magnesium  produce  less  sulphuric 
acid,  whilst  dilute  solutions  of  thallium  and  potassium  sulphates  and 
free  sulphuric  acid  produce  none  at  all  (compare  Kessler,  Ann,  Phys, 
Ghem,,  1863,  119,  218).  N.  H.  M. 

Explosive  Decomposition  of  Picric  Acid  and  other  Nitro- 
derivatives.  By  Bbrthelot  (CompL  rend.,  105,  1159—1162). — 
When  picric  acid  is  heated  in  a  capsule,  it  melts  and  gives  off  inflam- 
mable vapours,  which  bum  with  a  smoky  flame,  but  it  does  not  ex- 
plode. A  small  quantity  when  heated  in  a  closed  tube  can  be  sublimed 
without  decomposition.  If,  however,  the  picric  acid  is  thrown  into  a 
vessel  previously  strongly  heated,  the  quantity  of  the  solid  being  so 
small  that  the  temperature  is  not  materially  reduced,  then  it  decom- 
poses with  detonation  accompanied  by  a  vivid  .flash  of  light.  When 
the  quantity  of  picric  acid  introduced  is  sufficient  to  somewhat  cool 
the  bottom  of  the  vessel,  detonation,  does  not  take  place  at  once,  but 
the  acid  is  partially  volatilised,  and  a  somewhat  less  violent  explosion 
follows.  If  the  quantity  is  still  larger,  the  acid  decomposes,  but  there 
is  no  explosion.     Similar  results  were  obtained  with  mono-  and  di- 
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nitrobenzene,  and  mono-,  di-,  and  tri-nitronapbtbalene.    The  tendency 
to  detonate  increases  with  the  number  of  NO9  gronps. 

Nitro-derivatives  may  decompose  in  several  different  ways.  If  the 
heat  developed  by  combastion  is  carried  away  with  sufficient  rapidity, 
there  is  no  deflagration  or  detonation,  but  if  the  heat  accumulates  the 
temperature  may  rise  sufficiently  high  to  produce  detonation.  The 
heating  of  only  a  small  part  of  the  containing  vessel  to  a  high  tem- 
perature may  produce  an  explosive  wave,  which  may  thqn  propagate 
itself  through  the  whole  mass,  and  thus  produce  an  explosion. 

C.  H.  B. 


Relative  Size  of  the  Molecules,  calculated  from,  the  Elec- 
tric Condtictivity  of  Salt  Solutions.  By  O.  JIger  (Monatsh,,  8, 
498 — 507). — In  this  paper,  an  atticmpfc  is  made  to  determine  the  rela- 
tive diameters  of  some  of  the  elementary  molecules  and  atomic  g^up- 
ings,  adopting  as  a  basis  for  the  calculations  the  results  obtained  by 
Kohlrausch  in  his  investigations  on  the  electric  conductivity  in 
aqueous  solutions  of  certain  metallic  hydroxides  and  salts. 

If,  in  such  an  aqueous  solution,  a  cylindrical  section  is  taken  of  unit 
dimensions,  there  are  contained  therein  m  electrochemical  molecules ; 
taking,  then,  the  electromotive  force  in  the  direction  of  the  axis  as 
unity,  the  kathion  will  be  propelled  in  the  one  direction  with  velocity 
U,  and  the  anion  with  velocity  V  in  the  other.  If  6  is  the  quantity 
of  positive  or  negative  electricity  with  which  each  molecule  is 
endowed,  then  the  coefficient  of  conductivity  «  =  (w  4-  v)m  where 
eXJ  =  tt  and  eV  =  v,  and  the  specific  molecular  conductivity  X  = 
tt  4"  t?.  But  according  to  Hittorf  v/u  -f-  v  =  n,  in  which  n  is  the 
number  of  molecules  passing  in  unit  time  through  unit  space.  Hence 
It  =  (1  —  n)\  and  v  =  n\.  If  the  molecules  of  the  ions  pass  with  a 
certain  velocity,  they  meet  in  unit  time  a  certain  number  of  other 
molecules  of  a  different  kind  passing  in  the  opposite  direction ;  there- 
fore they  require  a  certain  amount  of  energy  to  overcome  the  neces- 
sary resistance  which  is  proportional  to  their  rate  of  passage.  If  for 
the  sake  of  simplicity  the  molecules  are  assumed  to  be  spheres,  and 
the  solution  is  so  dilute  that  there  is  no  interaction  between  the  mole- 
cules of  the  dissolved  substance ;  also  if  a  molecule  of  radius  r  passes  in 
a  certain  direction  whilst  the  environment  consists  of  molecules  of 
radius  p,  and  the  number  of  molecules  in  unit  volume  is  «,  then 
r  +  />  =  B  if  the  forces  are  resolved  in  two  directions.  The  result  ia 
the  same  if  the  radius  of  the  moving  molecule  is  B,  whilst  the  mole- 
cules ia  the  environment  are  reduced  to  a  mathematical  point. 

Now  (1)  v  =  C/R*  =  C/(r  -h  />)•,  in  which  C  is  a  constant  obtained 
by  integration,  while  for  another  molecule  (2)  v*  =  €/(/  +  />)•; 
dividing  (1)  by  (2)  v/v  =  (/  H-  /»)V(^  +  />)*,  from  which  r  = 
(r'  +  p)^v'/v  —  p.  To  solve  this  equation  the  values  for  the  relative 
velocities  have  been  determined  by  Kohlrausch,  whilst  to  find  r'  and  p 
the  diameters  of  the  molecules  of  water  and  chlorine  calculated  by 
O.  Meyer  are  used.  The  values  are  for  water  d  =  96  x  lO"',  for 
chlorine  5  =  44  x  I0~'  centimetres,  while  U  for  water  =  49.  Hence 
the  diameter  of  a  given  molecule  is— 
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960,400  _  44 


V 


expressed  in  10"»  centimetres.  The  following  results  are  given  for 
the  relative  diameters  of  the  elementary  molecules  and  of  certain 
atomic  groupings  arranged  in  order  of  magnitude. 


H. 
15 

32 

I.    Br.   (ON).   CI.    K.  (NH«). 
91   91    96   96   97   99 

(NOO. 
100 

(CIO.) 
Ill 

111 

i(SO,). 
Ill 

Ag.  i(NH4)^  i(CO,).  {Agf        Ka. 
Ill    117    119    129    132 

P. 
135 

IBs. 
138 

ICu. 
138 

iSr. 
141 

iCa.    iMg.  (C.H,0^.  iNa^   iS04.» 
148    160   160    165    165 

iM(f.«   lZo.»   lCn.«   4Li.» 
218   239   2.39   251 

Id. 

170 

iZn. 
175 

The  values  marked  thus  •  were  determined  by  the  electric  con- 
ductivity of  magnesium,  copper,  and  zinc  sulphate. 

It  will  be  seen  that  the  relative  size  of  the  molecules  is  most 
variable,  that  of  lithium,  for  example,  being  more  than  16  times 
greater  than  that  of  hydrogen,  both  being  expressed  in  linear  dimen- 
sions. It  is  further  to  be  noticed  that  the  diameters  of  the  double 
molecules  of  the  elements,  as  for  instance  hydrogen,  is  greater  than 
that  of  twice  the  single  molecule,  but  this  result  would  be  a  necessary 
consequence  of  the  union  of  two  spheres  of  equal  volume. 

The  elements  belonging  to  the  same  family  in  Mendeleeff*8  scheme, 
such  as  chlorine,  bromine,  iodine,  or  barium,  strontium,  and  calcium, 
come  close  together  in  the  table.  If  a  substance  is  in  the  solid 
or  liquid  state,  the  number  of  molecules  in  unit  volume  is  directly 
proportional  to  the  volume  of  the  molecule;  multiplying  this  number 
by  the  molecular  weight,  values  should  be  obtained  proportional  to  the 
specific  gravities  of  the  elements  in  question,  or  conversely  similar 
proportional  numbers  should  be  obtained  by  dividing  the  molecular 
weight  by  the  molecular  volume.  However,  this  relation  does  not 
always  hold  good,  except  in  the  case  of  certain  chemically  allied 
elements.  Hence  it  follows  that  different  molecules  consist  of  ultimatie 
particles  differently  arranged.  V.  H.  V. 

Representation  of  Atoms  in  Space.  By  W.  Lossen  (Ber.,  20, 
3306 — 3310). — If  atoms  be  considered  as  material  points,  the  tetra- 
hedron employed  in  the  Vau't  Hoff  -  Le  Bel  hypothesis  to  represent 
the  compound  C(R|R3RsR«)  may  be  replaced  by  the  straight  lines 
joining  the  points  at  the  solid  angles  where  the  radicles  are  assumed 
to  be  situated  with  a  point  in  the  centre  representing  the  carbon- 
atom.  The  attractive  forces  by  which  the  radicles  RiRaKsRi  are  held 
by  the  carbon- atom  must  then  act  in  the  directions  of  these  straight 
lines,  the  said  directions  being  solely  dependent  on  the  positions  of 
the  atoms  in  space.     A  combination  of  two  carbon-atoms  is  then 
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efTected  by  an  attraction  acting  along  and  represented  by  the  straight 
line  joining  them.  By  sach  a  representation,  however,  a  doable 
union  would  be  in  no  way  distinguishable  from  a  single  one,  both 
deing  denoted  by  a  straight  line  joining  the  carbon -atoms.  The 
author  considers  this  to  indicate  a  weak  point  in  the  Yan't  Hoff  •  Le  Bel 
hypothesis,  and  one  requiring  explanation.  He  also  concludes  that  a 
polyvalent  atom  cannot  be  represented  as  a  point  in  space,  but  that 
vainous  portions  of  such  an  atom  having  different  affinities  must  be 
distinguished.  H.  C. 


Inorganic  Chemistry. 


Preparation  of  Hydrogen  Iodide.  By  L.  Meter  {Ber.,  20, 
3381 — 3383). — 100  parte  of  iodine  contained  in  a  retort  are  moistened 
with  about  10  parts  of  water.  The  retort  is  then  fitted  with  a  funnel 
closed  with  a  glass  rod,  containing  5  parts  of  amorphous  phosphorus 
mixed  with  10  parts  of  water.  One  drop  of  water  containing  phos- 
phorus is  let  into  the  retort ;  more  phosphorus  is  slowly  added, 
aftar  which  large  amounts  may  be  added.  The  mixing  is  completed 
in  a  quarter  of  an  hour.  If  more  than  a  drop  is  added  at  first,  the 
action  cannot  be  controlled,  and  will  generally  result  in  a  violent 
explosion.  No  heating  is  necessary.  The  iodine  carried  over  by  the 
hydrogen  iodide  is  nearly  all  deposited  in  the  neck  of  the  retort, 
which  is  inclined  upwards. 

By  using  100  grams  of  iodine,  5  grams  of  phosphorus,  and  25  c.c. 
of  water,  95  grams  of  hydrogen  iodide  (of  which  37*5  gp:*am8  were 
obtained  by  distillation)  were  obtained,  instead  of  ICO'8  grams. 
With  20  grams  of  water  981  grams  were  obtained  (74*4  grams  as  gas 
and  23' 7  grams  by  distillation).  N.  H.  M. 

Products  and  Rate  of  Decomposition  of  the  Salts  of  the 
Halogen  Ozy-acids  by  Heat.  By  A.  Potilitzin  (Ghem,  Centr.,  1887, 
1218,  from  /.  Buss.  Ghem.  8oc.,  1887,  339— 357).— Between  330°  and 
400°,  barium  chlorate  decomposes  entirely  according  to  the  equation 
2Ba(C10,)a  =  BaCl,  +  BaCClOi),  +  40.  Between  400"  and  470', 
barium  chloride  and  oxygen  are  the  only  products.  The  rate  of  the 
decomposition  rises  with  the  temperature  up  to  400",  whilst  if  the 
temperature  remains  constant,  the  decomposition  rises  at  first,  and 
then  gradaally  falls  again,  although  it  is  not  complete.  According  to 
the  author,  barium  chlorate  decomposes  to  some  extent  before  it 
melts.  Barium  perchlorate  crystallises  with  3  mols.  HjO,  whereas 
Marignac  gives  the  formula  Ba(ClO|)a  +  4H,0;  also,  contrary  to 
Marignac's  statement,  it  is  not  hygroscopic.  It  loses  2  mols.  H7O  by 
remaining  over  sulphuric  acid,  and  the  third  molecule  is  expelled  at 
lOO*. 

Barium  bromate  becomes  anhydrous  at  170'',  the  crystals  turning 
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alightlj  yellow,  without,  however,  losing  their  crystalline  form  or 
lustre.  Decomposition  begins  at  260^,  and  at  300"*  bromine  is  eyolved. 
The  decomposition  becomes  complete  without  the  salt  melting.  The 
author  draws  the  conclusion  that  the  bromate  is  changed  into  two 
isomeric  salts,  namely  Br^O/OM  (the  original  salt),  and  MBr^Oji, 
and  that  these,  therefore,  decompose  at  different  rates.  He  could  not 
find  any  perbromate  in  the  product  of  decomposition.         J.  W.  L. 

Huttial  Displacement  of  the  Halogens  in  their  Compounds 
with  Oxygen.  By  A.  Potilitztn  (Chem.  Gentr,,  1887,  1218—1219 ; 
from  /.  Buss,  Chem.  Soc,  1887,  358— 364).— The  author  believes  that 
these  reactions  are  much  more  complex  than  is  usually  supposed. 
By  the  action  of  chlorine  on  a  solution  of  sodium  bromate  in  the  dark, 
he  obtained  a  mixture  of  sodium  chloride  and  bromide,  and  bmmic 
and  chloric  acids  together  with  free  bromine.  He  finds  that  chlorine 
acts  in  the  same  way  on  potassium  bromate  and  on  barium  bromate  ; 
experiments  were  also  made  on  the  dry  salts,  when  the  same  products 
seemed  to  be  formed.  Bromine  was  also  found  to  act  on  the  chlorates 
in  the  same  way,  although  much  less  energetically.  These  reacfcions 
take  place  much  more  readily  in  a  sealed  tube.  Iodine  and  the 
iodates  were  also  included  in  the  series  of  experiments  with  similar 
results.  J.  W.  L. 

Preparation  of  Hydrogen  Sulphide  Free  from  Arsenic.    By 

C.  Winkler  (Zeit  anal  Chem.,  27,  26— 27).— Barium  sulphate 
(powdered  barytes)  is  mixed  with  26  per  cent,  of  ground  coal  and  20 
per  cent,  of  common  salt.  The  damped  mixture  is  rammed  into  a 
clay  crucible,  which  after  drying  and  closing  with  a  luted  cover  ia 
heated  for  several  hours  at  an  incipient  white  heat.  The  product  is 
in  hard  compact  masses  which  dissolve  completely  in  dilute  hydro- 
chloric acid  with  a  steady  evolution  of  hydrogen  sulphide. 

M.  J.  S. 

Selenites,  By  Boulzourbawo  (Bull.  8oe.  Ghim,,  48,  209 — 210). — 
Solutions  of  metallic  salts  were  mixed  with  sodium  selenite  and  the 
resulting  precipitates  were  heated  in  sealed  tubes  at  200°  with  very 
dilute  selenious  acid.  Ferric  selenite  forms  small,  golden-yellow 
prisms  which  separate  in  radiating  groups. 

Another  method  consists  in  ti*eating  a  metallic  carbonate  with 
dilute  selenious  acid,  mixing  the  solution  with  its  own  volume  of  water, 
and  heating  in  sealed  tubes  at  200"*.  This  was  employed  for  the  pre- 
paration of  the  cobalt,  nickel,  manganese,  and  cadmium  salts. 

Cobalt  selenite  forms  transparent,  violet  prisms,  nickel  selenite 
forms  large,  short,  green  prisms  arranged  in  radiating  groups.  If 
the  original  solution  is  mixed  with  sodium  selenite,  yellow  crystals  are 
obtained.  Manganese  selenite  crystallises  in  short,  pale-red  prisms 
or  in  slender,  brown  needles  if  heated  beyond  230**.  The  cadmium 
salt  forms  long,  colourless,  transparent  prisms,  or  much  shorter  yellow 
crystals  if  heated  at  about  200^.  Zinc  seems  to  form  a  selenite 
crystallising  in  prisms. 

The  liquid  obtained  by  the  second  method  was  allowed  to  evaporate 
spontaneously  at  the  ordinary  temperature  or  in  a  vacuum.     Crystals 
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are  obtained  in  the  case  of  cobalt  and  manganese.     The  latter  yields 
a  pink-colonred  cmst  and  the  former  deep  violet  crystals. 

Cnpric  carbonate,  when  treated  with  a  warm  solution  of  selenions 
acid,  yields  a  bine  precipitate  of  the  normal  selenite,  and  if  this  is 
heated  to  boiling,  it  is  converted  into  green,  microscopic  prisms.  The 
Rolntion  is  bluish-green,  and  on  cooling  deposits  large,  green  crystals. 
If  the  normal  selenite  is  heated  in  sealed  tabes  with  the  carbonate 
and  water,  it  yields  well-defined,  greenish-yellow,  prismatic  crystals. 
Sodium  selenite  and  zinc  sulphate  in  sealed  tubes  yield  white,  trans* 
parent  crystals.  C.  H.  B. 

Preparation  of  Hydrogen  Arsenide.  By  A.  Cavazzi  (Chem. 
Centr,,  1887,  1097,  from  Bend.  Aoc.  Bologna,  1886-87,  85—86).— 
The  action  of  zinc  on  an  acid  solution  of  arsenious  acid  produces  a  gas 
containing  70  per  cent,  by  volume  of  hydrogen  arsenide.  Sodium 
amalgam  containing  not  more  than  4  grams  of  sodium  in  50  c.c.  of 
mercury,  by  its  action  on  a  concentrated  solution  of  arsenious  acid,  pix)- 
duces  a  gas  containing  86  per  cent,  by  volume  of  hydrogen  arsenide. 
A  eras  containing  a  l^rge  quantity  of  arsenic  may  be  prepared  by  the 
action  of  aluminium  on  a  somewhat  dilute  alkaline  solution  of 
potassium  arsenite,  whilst  a  solution  of  arsenic  disnlphide  in  potash, 
when  subjected  to  the  action  of  aluminium,  evolves  a  gas  quite  free 
from  arsenic.  J.  W.  L. 

Action  of  Hydrogen  Araenide  on  Arsenious  Acid«    By  D. 

TivoLi  (Ghem.  Gentr,,  1887,  1097,  from  EencU  Ace.  Bologna,  1886-87, 
98). — The  reactions  of  hydrogen  arsenide  on  arsenious  acid  dissolved 
in  hydrochloric  and  sulphuric  acid  respectively  are  expressed  by  the 
equations :— 2AsH3  +  2AsCl3  =  6HC1  H-  As*  and  8(AsO,)S04  ■+■ 
HaSOi  +  eAsHs  =  3Afl4  H-  4H,S04  +  6HaO.  The  precipitation  of 
the  arsenic  does  not  tiake  place  in  neutral  solutions,  whereas  in  the 
hydrochloric  acid  solution  it  is  complete,  and  in  the  sulphuric  acid 
solution  almost  so.  J.  W.  L. 

Lowest  Compounds  of  Silver.  By  0.  v.  d.  Pfordten  (Ber., 
20,  3375—3381 ;  compare  Abstr.,  1887,  699).— According  to  Stas, 
silver  is  oxidised  in  the  cold  in  presence  of  water  containing  dissolved 
air  and  acidified  with  hydrochloric,  sulphuric,  or  acetic  acid,  &o. 
Experiments  made  by  the  author  show  that  when  a  solution  contain- 
ing potassium  permanganate  and  sulphuric  acid  is  boiled  in  a  current 
of  carbonic  anhydride  it  is  not  capable  of  dissolving  finely  divided 
silver;  on  admitting  air  to  the  solution,  silver  dissolves  and  the 
permanganate  becomes  decolorised.  This  accounts  for  the  result 
previonsly  obtained  (loc.  cit.)  when  silver  was  boiled  with  dilute 
sulphuric  acid  and  treated  with  a  drop  of  permanganate  solution  ;  the 
solution  being  free  from  air,  the  permanganate  did  not  decolorise.  In 
presence  of  air,  the  reaction  is  very  slow,  and  in  the  titration  of  the 
argentous  oxide  with  permanganate,  none  of  the  silver  formed  is 
dissolved  (compare  Friedheim,  Abstr.,  1887,  1079). 

With  regard  to  Priedheim's  supposition  (loc.  cit.)  that  the  ai^entous 
oxide  is  a  mixture  of  silver  and  argentic  oxide  or  organic  matter,  it  is 
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mentioned  that  the  preparation  previonslj  described  contained  no 
carbon  and  dissolved  in  niti*ic  acid  without  leaving  a  residue ;  when 
shaken  for  12  hours  with  mercury,  it  underwent  no  change  in  properties 
or  appearance.  It  is  therefore  maintained  that  the  substance  cannot 
be  metallic  silver.  The  examination  of  the  substance  will  be 
continued.  N.  H.  M. 

Behaviour  of  Basic  Blag  with  Water  charged  with  Carbonic 
Anhydride.  By  M.  A.  v.  Reis  {Ghem.  ZeiL,  11,  933—934;  981— 
982). — In  these  experiments,  which  arc  a  continuation  of  those  pre- 
viously made  by  him  (Abstr.,  1886,  663),  the  author  has  included  nine 
samples  of  slag  from  different  sources ;  two  samples  of  precipitated 
slag ;  one  sample  each  of  di-,  tri-,  and  tetra-calcium  phosphate  (the 
last  synthetically  prepared),  also  bones,  bone-ash,  and  phosphorite.  Ten 
grams  of  the  finely  powdered  phosphate  supported  on  a  platinum  cone 
revered  With  asbestos  in  a  funnel,  were  treated  with  water  saturated 
with  carbonic  anhydride  percolating  at  the  rate  of  1  litre  in  three  hours. 
One  slag  was  treated  with  50  litres  of  carbonic  anhydride  solution ; 
each  litre  of  the  first  10  litres  of  percolate  was  examined  separately, 
but  subsequently  examinations  were  made  at  definite  intervals. 
Silica  and  phosphoric  acid  pass  through  in  nearly  constant  quantities 
in  proportions  approximating  to  their  relative  amounts  in  the  original 
slag  up  to  the  25th  litre,  after  which  their  solubility  rapidly  decreases ; 
lime,  however,  continues  to  dissolve  even  in  the  50th  litre.  Although 
the  various  changes  take  place  simultaneously  at  first,  the  free  lime  is 
most  readily  attacked,  then  the  calcium  silicate  and  phosphate,  and- 
finally  the  other  compounds  of  calcium  (probably  ferrite  or  manganate). 
The  exhausted  slag  amounted  to  30*07  of  the  original ;  its  composi- 
tion (1),  and  that  of  the  original  slag  (11) » is  as  follows : — 


SiO,. 

I.  2-30 

II.  7-67 

PjO,'         CaO. 

2-25         14-7 

16-32        47-98 

MgO. 
6-65 
2-47 

MnO.           FeO. 
9-09        18-41 
418          8-90 

Fe,0,. 

35-90 

7-41 

A1,0,. 
I.  5-52 
II.    — 

Insoluble. 
225 
0-47 

Loeson 

ignition. 

310 

The  slight  solubility  of  the  magnesia  is  noteworthy.  The  other 
phosphates  and  slags  were  treated  each  with  10  litres  of  carbonic 
anhydride  water,  and  the  percolates  were  examined  in  two  lots  of 
5  litres  each.  Full  numerical  details  are  given,  from  which  the  follow- 
ing table  is  taken,  showing  the  relative  solubility  of  the  phosphoric 
acid,  silica,  and  lime  in  the  various  phosphates  examined ;  the  figures 
are  percentages  of  the  amount  of  each  constituent  in  the  original 
substance:! : — 
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SiO-.  PjOj.  CaO. 

Slags  861— 27-4  481— 22-9  57*5— 344 

Tetracalcinm  phosphate         —  42*  1  630 

Bones —  28-5  289 

Precipitated  slags ....      7-7—227  22(>— 33-0  301— 58-6 
Dicaloinm  phosphate. .          —                 16*8  168 

Tricaloium        „        ..  —  125  13*6 

Bone  ash —  6'6  5*9 

Phosphorite —  31  3*8 

The  slags  varied  considerahly  amongst  themselves  owing  to  their 
different  origin  and  constitution,  but  along  with  the  tetracalcinm  phos- 
phate they  proved  more  soluble  than  the  other  forms  of  phosphate ;  the 
comparatively  high  solability  of  bone  phosphoric  acid  is  due  to  the 
organic  matter  present.  It  is  interesting  to  note  that  in  experiments 
with  the  tetracalcinm  phosphate  after  the  removal  of  any  excess  of  lime 
in  the  first  5  litres  or  so,  the  phosphoric  acid  and  lime  wash  out  in  the 
molecule  ratio  IPsOs:  4CaO,  tending  to  show  that  this  really  is  a  QQm-» 
pound  of  that  composition,  for  had  it  been  a  mixture  of  lime  and  tri- 
phosphate, the  lime  would  have  continued  to  wash  out  irregularly. 
In  a  similar  manner,  the  existence  of  tetracalcinm  phosphate  in  basic 
slag  is  illustrated. 

The  author  concludes  that  he  has  now  set  aside  v.  Maltzahn*s 
adverse  criticism  of  his  previous  work,  and  upset  any  views  as  to  the 
comparative  insolubility  of  basic  slag  phosphates.  D.  A.  L. 

Tetrabasic  Calcium  Phosphate  and  the  Basicity  of  the  Sill* 
cate  in  Basic  Cinder.  By  G.  Hilgenstock  (Chem.  Centr,,  1887, 
1097—1098,  from  Stahl  u.  EiseUy  7,  557— 560).— The  author  has 
succeeded  in  preparing  tetrabasic  calcium  phosphate  by  fusing  together 
calcium  phosphate  or  phosphoric  acid  with  lime,  using  fluorspar  as  a 
flux.  The  author  points  out  further  that  since  calcium  triphosphate  is. 
reduced  by  metallic  iron  when  fused,  it  can  only  be  the  tetrabasic 
phosphate  which  is  contained  in  the  basic  slag,  and  that  the  difference 
in  crystalline  form  of  this  phosphate  may  be  accounted  for  in  some- 
what the  same  way  as  in  the  formation  of  the  various  modifications  of 
antimonious  oxide,  valentinite  and  senarmontite.  Observations 
seem  to  show  that  as  the  flux  cools,  the  rhombic  plates  are  first  formed, 
next  the  hexagonal  needles,  and  finally  the  monosymmetrical  crystals. 
In  conclusion,  the  author  endeavours  to  prove  that  the  silica  can  only 
be  present  in  the  form  CaSiOs.  J.  W.  L. 

Behaviour  with  the  usual  Solvents  of  the  Soluble  Phosphoric 
Acid  in  Superphosphates,  which  have  remained  some  time  in 
Bulk.  By  A.  BBYfiR  (Chem.  Centr.,  1887, 1115,  from  Bep.  anal.  Chem., 
7, 327 — 330). — In  making  a  series  of  determinations  to  compare  Peter- 
mann's  and  Wagner's  methods  for  the  estimation  of  the  phosphoric 
acid  soluble  in  ammonium  citrate,  the  author  found  that  not  only  was. 
the  percentage  of  phosphoric  acid  soluble  in  water  reduced  by  long 
standing  in  heaps,  but  also  that  soluble  in  ammonium  citrate  solution 
f^  estimated  by  Wagner's  method.    The  alteration  in  the  percentage 
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of  phosphoric  acid  as  estimated  by  Petermann's  method,  wofl  less 
noticeable.  In  superphosphates  containing  but  little  ferric  oxide  and 
alumina,  the  differences  between  the  results  obtained  by  the  two 
methods  were  not  very  gfreat,  but  even  at  the  end  of  eight  days  an 
appreciable  loss  of  soluble  phosphoric  acid  as  determined  by  Wagner's 
method  was  observed,  which  quantity  was  not  so  great  where  con- 
siderable quantities  of  acid  had  been  employed.  Petermann's  method 
does  not  show  so  great  a  change  in  the  soluble  character  of  the  phos- 
phoric acid  in  superphosphates  after  a  time.  If  the  superphosphates 
contain  considerable  quantities  of  ferric  oxide  and  alumina,  the  results 
as  obtained  by  the  two  methods  vary  almost  difectly  after  manufac- 
ture, which  differences  increase  the  longer  the  superphosphates  are  kept. 
Here  also  the  results  obtained  with  Petermann's  method  remain 
almost  constant,  whilst  the  percentage  as  determined  by  Wagner's 
method,  as  also  the  phosphoric  acid  soluble  in  water,  decreases. 

J.  W    L. 

Cadmium  Sulphide  and  the  varions  Ceulmiam  Pigments  of 
Commerce.  By  G-.  Buchnbr  (Chem,  Zeit,  11, 1087—1089 ;  1107— 
1109). — The  author  finds  that  all  the  forms  of  cadmium  sulphide 
have  the  same  percentage  composition  represented  by  the  formula 
CdS,  but  that  two  modifications  exist,  one  lemon-yellow,  the  simple 
CdS,  the  other  a  polymeride  of  it,  and  of  a  vermilion  colour.  The 
variety  of  colour  in  different  preparations  of  cadmium  sulphide  is  due 
to  the  mixture  of  these  two  modifications  in  varying  proportions,  and 
not  to  the  small  quantity  of  soluble  cadmium  salt  retained  by  the 
sulphide  daring  its  precipitation,  as  has  been  suggested.  The  yellow 
variety  is  readily  polymerised  into  the  red  variety  by  dilute  acids, 
alkalis,  <fec.,  especially  when  in  the  nascent  state,  hence  on  precipitating 
solutions  of  cadmium  salts  with  hydrogen  sulphide,  at  first  the  yellow 
sulphide  forms,  but,  as  the  liberated  acid  comes  into  action,  the  reel 
sulphide  is  precipitated,  and  if  the  solution  is  acid  beforehand,  little 
or  no  yellow  sulphide  is  produced.  The  red  variety  passes  through 
the  yellow  stage  when  dissolved  in  acids.  Sodium  sulphide  produces 
the  yellow  sulphide  in  dilute  solutions  of  a  cadmium  salt,  a  reddish 
precipitate  in  strong  solutions,  and  a  brick-red  cue  in  boiling  solutions. 
Polysulphides  of  potassium  or  ammonium  precipitate  the  yellow 
cadmium  sulphide  mixed  with  varying  quantities  of  finely  divided 
sulphur,  which  can  be  extracted  by  carbon  bisulphide.  It  is  note- 
worthy that  pure  (red  or  yellow)  cadmium  sulphide  is  quite  stable  in 
light,  whereas  this  mixture  of  sulphide  and  sulphur  oxidises  rapidly  in 
light  (not  in  darkness),  becoming  dirty  white,  especially  after  it  is 
ground  with  linseed  oil. 

Cadmium  hydroxide  also  assumes  two  forms :  the  simple  one  pre- 
pared by  adding  sodium  hydroxide  to  solutions  of  cadmium  salts  gives 
rise  to  the  yellow  sulphide  with  sodium  sulphide,  &c. ;  the  polymeric 
one  is  formed  when  cadmium  solutions  are  poured  into  solutions  of 
sodium  hydroxide  or  when  they  are  precipitated  hot ;  this  hydroxide 
produces  the  red  sulphide,  with  an  intermediate  dicadmium  sulph- 
hydroxide,  Cd2S(0H)?,  of  a  fine  red  colour,  but  too  unstable  for  a 
pigment ;  the  author  considers  this  association  of  red  colour  with  the 
two  cadmium  atoms  in  a  single  molecule,  supports  his  view  of  the 
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polymeric  character  of  the  red  sulphide.  When  heated  carefully,  the 
yellow  and  red  salphides  undergo  a  series  of  changes  of  colour  through 
which  they  pass  on  cooling  in  the  reverse  order,  both  returning  to 
yellow,  the  red  sulphide  having  suffered  molecular  disarrangement 
during  the  heating.  When  heated  out  of  direct  contact  with  the  air 
they  neither  sublime  nor  oxidise  beyond  just  the  surface.  The  author 
finally  goes  into  the  question  of  cadmium  pigments,  finds  zinc  com- 
pounds the  most  ordinary  adulterants,  and  gives  various  tests  by 
which  a  good  pigment  for  oil  painting  may  be  recognised. 

D.  A.  L, 
Action  of  Water  on  Lead.  By  M.  Mullbr  (/.  pr.  Ghem.  [2], 
36,  317 — 340). — A  sample  of  water  from  the  Ocker  was  distilled. 
The  amounts  of  dissolved  gases  and  of  ammonia  were  determined  ia 
the  first,  middle,  and  last  fractions,  and  the  behaviour  of  the  different 
fractions  with  lead  observed.  The  water  before  distillation  contained 
0*00015  per  cent,  of  ammonia. 


First  fraction.       Middle  fraction.       Last  fraction. 


Ammonia 0  '00115  p.  c.  0  '0001  p.  c.  0  00008  p.  c. 

Dissolved  gases  reduced  to  0^  and  760  mm.  pressure. 


Total  volume 

Carbonic  anhydride. 

Oxygen 

Nitrogen  (diff.)  .... 


2  04    vol 

p.  c. 

1159 

9* 

0-269 

l> 

0-612 

f> 

1  196  Tol.  p.  0. 
0  178        „ 
0-316        „ 
0-702        ,, 


0-77   vol.  p.  0. 
0  026 
0-282 
0-613 


The  first  fraction  scarcely  attacked  polished  strips  of  pure  lead, 
which  became  slowly  covered  with  a  thin  deposit.  The  water  remained 
perfectly  clear.  The  middle  and  last  fractions  acted  very  energetically, 
the  lead  was  rapidly  corroded,  and  the  water  became  turbid.  In  order 
to  ascertain  whether  the  protecting  influence  of  the  first  fraction  was 
due  to  the  ammonia  or  the  carbonic  anhydride  it  contained,  well 
water,  perfectly  free  from  ammonia,  was  distilled,  and  the  amount  of 
gas  dissolved  in  different  portions  of  the  distillate  was  ascertained. 


First  fraction.       Middle  fraction. 


Last  fraction. 


Dissolved  gases  reduced  to  0°  and  760  mm.  pressure. 


Total  volume 

Carbonic  anhydride. 

Oxygen 

Nitrogen  (diff.)    • . . 


2  -661  vol.  p.  o. 
2030        „ 
0  198        „ 
0-438 


1  -312  vol.  p.  0. 
0-218 
0-358        „ 
0-738 


1  -047  vol.  p.  0. 
0  069        „ 
0-341        „ 
0-637 


In  this  case  also  the  first  fraction  showed  scarcely  any  action  on 
lead,  after  remaining  in  contact  with  it  for  24  hours.  The  middle  and 
last  fractions  attacked  it  with  considerable  energy.  The  protecting 
influence  of  the  first  fractions  must  be  considered  as  due  to  their  con* 
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taining  a  relatively  large  qnaniitv  of  carbonic  anhydride.  Distilled 
water,  which  was  vigorously  boiled  for  some  time  and  qnickly  cooled 
in  contact  with  air,  was  found  to  contain  004  per  cent,  of  its  volume  of 
carbonic  anhydride,  0'236  per  cent,  of  its  volume  of  oxygen,  and  0*514 
per  cent,  of  its  volume  of  nitrogen.  The  rapid  absorption  of  these  ga.ses 
explains  the  behaviour  of  water  so  treated  towards  lead.  Distilled 
water,  quite  free  from  carbonic  anhydride  but  containing  oxygen, 
scarcely  acts  on  lead,  but  on  exposure  to  the  air  the  liquid  becomes 
cloudy,  owing  to  the  formation  of  a  white  precipitate. 

Samples  of  water  containing  different  amounts  of  carbonic  anhydride, 
but  an  invariable  quantity  of  oxygen,  behave  very  differently  with  lead. 
In  one  case,  when  the  oxygen  present  was  0*35  per  cent,  of  the  volume 
of  the  liquid,  and  a  saturated  solution  of  carbonic  anhydride  was  added 
until  the  water  contained  0*14  per  cent,  of  its  volume,  the  lead  was 
appreciably  attacked.  On  increasing  the  carbonic  anhydride  to 
0'6  vol.  per  cent.,  the  attack  became  remarkably  energetic.  With 
1  vol.  per  cent,  the  action  was  considerably  weaker,  and  when  the 
carbonic  anhydride  was  increased  to  1*5  vol.  per  cent,  the  lead  was  no 
longer  visibly  corroded.  Water  containing  2,  2*5,  and  3  vols,  per  cent, 
of  carbonic  anhydride  was  equally  inactive.  Water  containing  car- 
bonic anhydride  bat  no  oxygen  is  practically  without  action  on  lead, 
when  atmospheric  air  is  excluded.  When  strips  of  lead  are  immersed 
for  eight  days  in  pure  distilled  water,  I'ecently  boiled  and  cooled  out 
of  contact  with  the  air,  they  do  not  become  tarnished.  Before  filtra- 
tion, however,  but  not  after,  the  water  gives  a  considerable  reaction 
with  hydrogen  sulphide.  Pure  water  evidently  attacks  lead  with 
formation  of  an  oxide.  Ordinary  distilled  water  in  which  strips  of 
lead  were  placed,  and  from  which  the  air  was  excluded,  contained  a 
maximum  quantity  of  lead  at  the  end  of  three  days,  atlber  which  the 
lead  was  by  degrees  thrown  out  of  solution.  This  is  explained  by 
supposing  that  water  containing  carbonic  anhydride  and  oxygen 
in  contact  with  lead  forms  lead  carbonate,  which  dissolves  in  the 
excess  of  the  gas ;  but  as  more  lead  oxide  is  formed,  this  carbonic 
anhydride  is  absorbed,  and  all  the  lead  falls  out  of  solution  as  lead 
carbonate.  Distilled  water,  free  from  carbonic  anhydride,  to  which 
minute  quantities  of  ammonia  have  been  added,  attacks  lead,  but  is 
without  action  on  it  if  carbonic  anhydride  is  present. 

Lime  water,  through  which  a  current  of  air,  perfectly  free  from  car- 
bonic anhydride,  was  passed,  at  first  slowly  dissolved  lead,  but  this 
wa.s  soon  again  thrown  out  of  solution  in  the  form  of  minute  crystals. 
The  solution  attained  a  maximum  after  13  hours,  and  then  decreased. 
Sodium  hydroxide  solution  behaved  in  a  similar  way.  In  the  absence 
of  oxygen,  neither  lime-water  nor  sodium  hydroxide  solution  attacked 
lead.  Lead  tubing,  buried  in  mortar,  and  kept  in  a  dry  room  for  a 
year  suffered  no  change,  but  when  the  mortar  was  occasionally 
moistened  with  pure  water,  corrosion  rapidly  took  place.  When 
soapy  water  or  an  alkaline  solution  of  lime  was  used  instead  of  pure 
water,  the  decomposition-products  consisted  to  some  extent  of  red 
lead. 

Ordinary  distilled  water,  to  which  a  small  quantity  of  sodium 
carbonate  was  added,  dissolved  no  lead,  but  the  metal  became  slowly 
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covered  with  a  white,  compact  coating.  When  the  water  contained 
oxygen  but  no  carbonic  anhydride,  lead  was  found  in  solution  after  a 
few  hours.  A  trace  of  sodium  hydrogen  carbonate  added  to  distilled 
water  completely  prevented  the  dissolution  of  lead,  and  the  metal 
became  covered  with  a  protecting  crust.  Waters  containing  lead  in 
solution  were  found  to  be  freed  from  it  by  adding  sodium  carbonate. 
Pure  lead  carbonate  is  soluble  in  water  containing  carbonic  anhydride ; 
it  is  reprecipitated  by  boiling  the  solution  or  by  adding  hydrogen 
sodium  carbonate  to  it.  Evidently  lead  forms  an  acid  carbonate, 
which  is  soluble  in  water  but  possesses  little  stability.  Hydrogen  cal- 
cium carbonate  acts  in  precisely  the  same  way  as  hydrogen  sodium 
carbonate. 

Polished  strips  of  lead  immersed  in  a  saturated  solution  of  pure 
calcium  sulphate,  containing  oxygen,  become  covered  with  a  hard 
white  coating,  but  no  lead  goes  into  solution.'  In  the  absence  of 
oxygen,  the  metal  remains  perfectly  bright.  On  placing  lead  covered 
with  the  white  crust  formed  by  long  immersion  in  a  solution  of  calcic 
sulphate,  in  pure  distilled  water,  no  lead  went  into  solution  except 
when  a  considerable  quantity  of  carbonic  anhydride  was  present. 
When  a  traoe  of  hydrogen  calcium  carbonate  was  added  to  the  solution, 
in  no  case  was  any  lead  dissolved.  The  coating  is  in  all  probability  a 
ba.sic  sulphate  of  lead. 

The  presence  of  minate  quantities  of  chlondes,  nitrates,  organic 
matter,  and  ammonia  in  water,  did  not  influence  its  behaviour  towards 
lead.  This  seems  to  depend  on  the  presence  of  oxygen  and  carbonic 
anhydride.  Water  confining  much  organic  matter,  and  rich  in  car- 
bonic anhydride,  rapidly  corrodes  lead,  but  polished  surfaces  of  the 
metal  remain  perfectly  bright  when  immersed  in  pure  solutions  of 
organic  compounds,  such  as'  starch  and  sugar,  provided  no  carbonic 
anhydride  is  present.  G.  T.  M. 

Colloidal  Copper  Sulphide.  By  W.  Spsinq  and  Q.  db  Bokck 
(Bull,  8oc,  Ckim,,  48,  165 — 170). — ^An  aqueous  solution  of  copper 
sulphide  can  be  obtained  by  precipitating  any  copper  salt  by  hydrogen 
sulphide  and  washing  by  decantation  with  dilute  sulphuric  acid.  As 
the  impurities  are  removed,  the  copper  sulphide  becomes  soluble  and 
forms  a  dark-coloured  solution  with  a  slight  greenish  fluorescence. 
A  purer  product  is  obtained  by  precipitating  with  ammonium  sul- 
phide. The  solution  contains  hydrogen  sulphide  and  may  possibly 
contain  copper  hydrosulphide.  The  former  may  be  expelled  by  a 
short  ebullition  without  any  notable  precipitation  of  copper  taking 
place.  Analysis  of  the  liquid  shows  that  the  copper  and  sulphur  are 
in  the  ratio  required  by  the  formula  CuS,  and  hence  the  solution 
contains  no  copper  hydrosulphide.  Examination  with  the  spectro- 
scope shows  that  the  solution  is  a  true  solution  and  not  simply  a 
turbid  liquid.  It  absorbs  half  the  red,  the  violet,  and  half  the  blue  in 
the  spectrum  of  a  lamp  flame. 

The  copper  sulphide  is  precipitated  from  this  solution  by  the  addition 
of  various  salts,  a  list  of  which  is  given  in  the  paper,  but  the  power  of 
precipitation  bears  no  simple  relation  to  the  molecular  weight  or 
Qiolecular  volume  of  the  salt.     The  valency  of  the  metal,  however, 
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exerts  considerable  influence.  Alum,  chrome  alnm,  and  alntniniam 
sulphate,  precipitate  it  when  added  in  verj  small  qoantities,  and  the 
precipitating  power  of  salts  of  dyad  metals  is  about  10  times  as  great 
as  that  of  salts  of  sodium  and  potaHsium. 

Schulze  has  made  similar  observations  in  the  case  of  antimony  sul- 
phide, but  the  copper  sulphide  is  more  readily  precipitated  than  the 
antimony  compound.  C.  H.  B. 

Stability  of  Mercnrio  Chloride  Solutions.  By  Y.  Metkb 
(Ber.,  20,  2970—2974;  comp.  Abstr.,  1887,  774).— Further  experi- 
ments  have  shown  that  the  solutions  of  mercuric  chloride  in  the  hard 
Gottingen  water,  even  when  preserved  in  hermetically  sealed  flasks 
with  or  without  the  addition  of  common  salt,  gradually  deposit  mer- 
curic ozychloride,  but  less  rapidly  than  when  kept  in  yessels  exposed 
to  the  air ;  atmospheric  dust,  however,  does  not  seem  te  influence  the 
rate  of  decomposition  in  any  very  marked  way.  If  the  solution  of 
mercuric  chloride  in  ordinary  water,  instead  of  being  exposed  te 
diffused  daylight,  is  kept  in  the  dark  in  well-stoppered  flasks,  it  is 
found  that  practically  no  decomposition  occurs,  even  after  two  months 
in  solutions  made  with  Gottingen  water,  pond  water,  and  a  well 
water  charged  with  organic  impurity,  to  which  no  addition  of  salt  has 
been  made ;  the  very  small  amount  of  decomposition  which  actually 
occurs  being  attributed  to  the  imavoidable  exposure  to  diffused  day- 
light during  the  repeated  examination  of  the  solutions. 

W.  P.  W. 

Action  of  Alumina  and  Kaolin  on  Calcinin  Cliloride. 
By  A.  GoKGBU  (Bull  8oe.  Chim.,  48,  61 — 62). — Calcium  chloride 
mixed  with  alumina,  kaolin,  or  ordinary  clay,  and  fused  at  a  cherry-red 
heat  in  presence  of  moist  air,  yields  crystalline  products  soluble  in 
dilute  acids.  With  alumina,  the  crystals  are  distinct,  colourless, 
mono-refractive,  modified  tetrahedra.  They  are  anhydrous  at  120*, 
have  the  composition  6Al]Os,10CaO,CaCl2,  and  are  slowly  decom* 
posed  by  boiling  water.  Kaolin  alone,  or  mixed  with  silica,  seems  to 
produce  various  crystalline  compounds,  including  mono-refractive 
crystals  resembling  calcium  garnet,  but  these  could  not  be  isolated. 
After  prolonged  fusion,  the  product  waa  treated  with  dilute  hydro* 
chloric  acid  and  a  solution  of  sugar.  In  this  way  modified  tetrahedra 
of  the  composition  8SiOt,3Al208,16GaO,2CaCla,  were  obtained.  It 
would  seem  that  calcium  garnet  is  first  formed,  and  afterwards  con* 
verted  into  the  chlorosilicate.  Calcium  garnet,  in  fact,  when  fused 
with  calcium  chloride  and  oxide,  yields  modified  tetrahedra  similar  to 
those  just  described.  C.  H.  B. 

Soluble  Manganese  Oxide.  By  W.  Spring  and  G.  i>s  Bobck 
(BuU,  Soe,  Chim.^  48,  170 — 172). — This  manganese  oxide  is  obtained 
by  acting  on  potassium  permanganate  with  sodium  thiosulphate,  and 
thoroughly  washing  the  precipitate  with  water.  As  soon  as  all  the 
potassium  has  been  removed,  a  brown  solution  is  obtained,  from  which 
the  oxide  is  precipitated  on  the  addition  of  any  salt  (comp.  Gorgeu, 
Ann,  Ohim.  Phys,  [S],  63, 166).    AnalysiB  of  the  product  obtained  by 
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evaporation  of  the  brown  solution  shows  that  it  has  the  composition 
4(MnO„H»0),Mn,04. 

.The  portion  of  the  original  precipitate  which  is  insolnble  in  water 
has  the  composition  MD80i,,4HaO,  or  SMnOg,  MnsOi,  MdjOj,  4HaO. 

The  colloidal  manganese  oxide  is  precipitated  by  salts  more  readily 
than  colloidal  copper  snlphide,  and  the  valency  of  the  metals  in  the 
salts  has  the  same  inflnence  in  both  cases.  The  manganese  solution 
can  be  kept  for  a  long  time  in  sealed  tubes,  but  if  filtered  through 
paper  the  manganese  is  completely  precipitated.  C.  H.  B. 

Potassium  Manganite.  By  A.  Jolles  (Chem,.  Zeit,  11,  1394— 
1395). — In  a  previous  communication,  it  is  stated  that  the  following 
equation:  KaMnO*  +  CHeO  =  K,MnO,  +  C1H4O  +  H,0,  represents 
the  oxidation  which  takes  place  in  the  author's  test  for  certain 
impurities  in  chloroform  (Abstr.,  1887,  866).  This  statement  has 
been  cont-ested.  It  is  now  shown  that  both  aldehyde  and  the  manga- 
nite KaMnOs  are  produced,  but  in  excess  of  alcohol  the  latter  soon 
decomposes;  when,  however,  the  substances  are  taken  in  equivalents 
quantities,  the  manganite  can  be  separated  and  dried  over  sulphuric 
acid.  It  is  a  yellowish -brown  substance;  is  decomposed  by  dilute 
nitric  and  snlpburic  acids,  yielding  manganese  dioxide  and  hydrated 
dioxide  and  potassium  nitrate  or  sulphate.  It  oxidises  sulphurous 
acid  to  sulphuric  acid,  which  in  the  nascent  state  forms  manganese 
sulphate.  Boiled  with  oxalic  or  tartaric  acid,  the  manganit'C  dissolves 
with  evolution  of  carbonic  anhydride.  On  exposure  to  a  current  of 
superheated  steam  and  air,  it  is  partially  converted  into*manganate 
(compare  Rousseau,  Abstr.,  1887,  552,  892).  D.  A.  L. 

Manganese  Compounds.  By  B.  FRiLNKS  (/.  pr,  Chem.  [2],  36, 
461—468;  compare  Abstr.,  1887,893,  1016).— -By  heating  8  grams  of 
potassium  permanganate  with  lOD  c.c.  of  strong  sulphuric  acid  at  100'', 
and  allowing  it  to  cool,  a  brown  crystalline  salt,  Mn203,4S08,5HaO, 
is  formed.  When  this  is  treated  with  water,  it  is  decomposed  into 
equimolecular  quantities  of  manganous  sulphate  and  the  hydrated 
oxide  HtMnOs;  the  salt  is  probably  Mna(S04)3,H,S04  +  4H,0. 

Manganic  sulphate,  Mnz(S04)3,  is  obtained  when  the  above  salt  is 
heated  more  strongly  with  salphuric  acid,  in  green  crystals,  decom- 
posed by  water  in  the  same  way  as  the  acid  salt,  showing  that  the 
atoms  of  manganese  are  of  difEerent  valency.  The  salt  may  therefore 
be  r^arded  as  the  manganous  salt  of  an  acid,  Mn^''S04(0*S0i*0H)}, 
analogous  to  the  manganous  manganese  chloride  (Abstr.,  1887,  893). 
Mn,(iS04)«,El2S04,  is  obtained  in  red-brown  crystals  by  carefully  heat^ 
ing  8  grams  of  potassium  permanganate  with  the  mother- liquor  from 
the  above  acid  salt ;  water  decomposes  it  in  a  manner  similar  to  the 
other  salts. 

Steel-grey,  metallic-looking  crystals  of  HiMutOi  are  obtained  when 
either  of  the  foregoing  compounds  is  thrown  into  very  weak  aqueous 
soda;  sulphuric  acid  decomposes  it  into  manganous  sulphate  and 
manganous  add,  MnO(OII)^  which  is  thus  obtained  pure  as  a  brown 

powder;  this  points  to  the  formula  Mn<Q>Mn(0H)3. 
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The  brown  colour  of  the  solation  of  manganese  dioxide  in  strong 
hydrochloric  acid  is  caused  by  the  presence  of  manganons  acid. 

A.  G.  B. 

Permanganates.  By  T.  Klobb  (Bull.  Soo,  Chim.,  48,  240—244). 
— The  author  has  previously  prepared  certain  permanganates  by 
adding  potassium  permanganate  to  ammoniacal  solutions  of  certain 
metallic  salts  (Abstr.,  1886,  983).  He  has  now  obtained  similar 
derivatives  from  luteocobalt  chloride  in  a  similar  way. 

Luteocohaltic  permanganate,  Co2(Mn04)8,12NH3,  is  obtained  by 
mixing  warm  concentrated  solutions  of  luteocobalt  chloride  (1  mol.) 
and  potaRsiam  permanganate  (12  mols.)  It  separates  in  the  form  of 
a  precipitate  mixed  with  a  salt  which  crystallises  in  hexagonal  plates, 
and  is  formed  in  greater  proportion  when  the  permanganate  is  not  in 
excess.  The  latter  can  be  removed  by  treatment  with  cold  water, 
and  the  lateocobaltic  permaucranate  is  recrystallised  from  water  at 
60°.  It  then  forms  very  brilliant,  black  tetahedra,  only  slightly 
soluble  in  cold  water,  but  more  soluble  in  hot  water  with  partial 
decomposition.  When  heated,  it  detonates,  and  it  also  explodes  when 
struck.  With  hydrochloric  acid,  it  yields  manganons  chloride  and 
lateocobaltic  chloride. 

LiUeocohalHc  cMoropermanganate,  (Co»,12NH3)Cl4,2Mn04,  is  pre- 
pared by  mixing  a  solution  of  lateocobaltic  chloride  (8  mols.)  with  a 
solution  of  luteocohaltic  permanganate  (I  mol.),  filtering  rapidly, 
and  allowing  to  cool.  It  separates  in  small,  black  lamellsd  with  the 
ibrm  of  a  regular  hexagon,  red  or  brown  by  transmitted  light.  It  is 
very  ansta'ble,  and  is  decomposed  by  water  with  removal  of  the 
chloride,  but  dissolves  witbont  decomposition  in  a  solation  of  lateo* 
cobaltic  chloride.  When  heated  rapidly,  it  detonates,  bat  it  does  not 
explode  on  percussion. 

Lateocobaltic  bromopermanganate  is  analogous  to  the  chloroper- 
manganate,  and  is  prepared  in  a  similar  way,  or  more  simply,  by 
mixing  warm  solutions  of  potassium  permanganate  (3  mols.)  and 
luteocohaltic  bromide  (1  mol.),  and  allowing  them  to  remain.  It  forms 
brilliant,  hexagonal  lamellsQ,  which  are  much  more  stable  than  the 
chlorine-derivative,  and  are  not  decomposed  by  boiling  water. 

The  salt  which  is  obtained  in  the  preparation  of  lateocobaltic  per- 
manganate, and  which  crystallises  in  hexagonal  lamellsQ,  is  also 
obtained  by  mixing  cold  concentrated  solutions  of  luteocobaltic 
chloride  (1  mol.)  and  potassium  permanganate  (3  mols.),  when  it 
separates  slowly  in  violet  hexagonal  lamellsB  of  the  composition 
(Co2,l 2^113) CU,2KCl,4Mn04,  very  soluble  in  water  with  partial  de- 
composition into  its  constituents.  When  heated,  it  behaves  like  the 
preceding  salts.  It  may  be  regarded  as  a  compound  of  luteooobaliic 
permanganate  and  luteocobaltic  chloride  with  potassium  chloride. 
It  can  also  be  formed  by  dissolving  luteocobaltic  chloropermanganate 
in  potassium  chloride  solution,  or  by  the  action  of  luteocobaltic  per- 
manganate on  a  large  excess  of  potassium  chloride.  C.  H.  B. 

Electrolytic  Extraction  of  Antimony.  By  W.  Bobchbbs  (Ohem, 
Zeit,  11,  1021— 1022).— The  author  has  based  a  process  for  the 
extraction  of  antimony  (f  t*om  all  its  combinations  soluble  in  sodium 
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sulphide  Holntion)  on  tlie  electrolytic  method  of  Classen  and  Lndwig 
(Abstr.,  1885,  932)  for  the  estimation  of  that  metal. 

The  ore  is  extracted  with  sodiam  salphide  solution,  using  3  mols. 
Na^S  for  every  mol.  SbjSs.  The  concentrated  extract  is  mixed  with 
3  per  cent,  of  sodium  chloride  to  increase  its  conductivity,  and  electro- 
lysed. According  to  the  intensity  of  the  current,  the  metal  is  deposited 
as  a  powder  or  in  shining  scales.  To  prevent  deposition  of  snlphur,  the 
relation  of  1  atom  of  available  Na  for  every  atom  of  oxidisable  sulphur 
must  be  maintained,  but  as  the  mixture  SbjSs  +  NajS  4-  2NaH0 
is  too  unstable,  the  above  proportions  are  used;  too  much  sodium 
sulphide  is  to  be  avoided  as  it  increases  the  resistance  of  the  liquid. 

The  common  salt  is  easily  crystallised  from  the  electrolysed  solu- 
tions,  and  the  sulphur  recovered  as  sodium  thiosulphate  without  much 
difficulty.  D.  A.  L. 

Antimoniates.  By  G.  v.  Knorre  and  P.  OLsrHEwsKY  (Ber,,  20, 
3043 — 8052). — Attempts  were  made  to  prepare  Fromy's  potassium 
antimoniate,  KiSbaO?  (J.  pr,  Gkein.,  45,  20*J)»  but  without  success;  it 
is  concluded  that  that  salt  does  not  exist,  and  that  Fremy's  compound 
is  a  mixture  of  potassium  antimoniate  and  potash. 

Potassium  antimoniate,  KsSbjOe,  contains  5  mols.  HjO  when  air- 
dried,  and  is  a  white  granular  salt.  100  parts  of  water  at  20°  dissolve 
2'81  parts  of  anhydrous  salt.  8p.  gr.  of  saturated  solution  at 
18°  =  1'0263.  A  table  is  given  showing  the  loss  of  weight  it  under- 
goes at  various  temperatures ;  at  330°  it  contains  rather  more  than 
1  mol.  H3O,  and  the  author  assumes  that  1  mol.  HjO  is  chemically 
combined,  and  that  the  formula  of  the  air-diy  salt  is  K2H3Sb207  4- 
4H2O.  When  the  hot  aqueous  solution  is  evaporated,  a  gummy  salt 
remains ;  when  this  is  dried  at  IOC,  it  has  the  composition  expressed 
by  the  formula  KaSbjOe  +  3H,(). 

Potassium  antimoniate  was  also  prepared  by  the  methods  of 
Brunner  {DingL  polyt.  /.,  159,  356)  and  Reynoso  (Annalen,  80, 272)  ; 
details  of  preparation  and  results  are  given  (compare  Abstr.,  1885, 
1184).  N.  H.  M. 


Mineralogical  Chemistry. 


Arksutite  from  lyigtut  in  Oreenland.  By  A.  E.  NordensktQld 
{Zeit  Kryst  Min.,  13,  400—401,  from  Geol.  Foren.  Forhandl.,  8, 
172 — 175). — A  specimen  of  arksutite  was  separated  according  to 
Thoulet*s  method,  and  gave  three  different  substances :  an  optically 
isotropic  mineral  having  a  sp.  gr.  of  312  (fluorspar)  ;  a  mineral 
lighter  than  2'99  (possibly  thomsenolite)  ;  and  a  birefractive  sub- 
stance^ of  sp.  gr.  =  2*994,  and  giving  on  analysis  the"  following 
results : — 


Al. 

C». 

Mg. 

Na. 

F. 

Total. 

17-28 

d'Zi 

0-05 

2472 

6716 

99-43 
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corresponding  with  tbe  formula  5NaF  +  SAl^Fg.  The  composition  of 
arksatite  is  thus  perfectly  in  accord  with  that  of  the  chioiite  of  Brandl. 
From  the  optical  properties  of  the  two  minerals,  there  can  be  no  doubt 
that  thej  are  identical.  B.  H.  B. 

MineraJoglcal  Notes.  Bj  G.  Flink  (Zeit.  Kryst.  Min,,  13,  401— 
'^^iromBihang  tiU  K,  So,  vet,  ahad,  JuindL,  12,  Afd.  2). — The  author 
gives  the  resalts  of  a  crjstallographical  and  chemical  investigation 
of  the  following  minerals  : — 1.  Cobalt-glance  from  Nordmarken ; 
2.  Cosalite  from  Nordmarken  ;  3.  Pjrochroite  from  Nordmarken ; 
4.  Magnetite  from  Nordmarken ;  5.  Manganomagnetite  from  Lang- 
ban;  6.  Berzeliite  from  the  same  locality;  7.  Monimolite  from 
Pajsberg ;  8.  Xenotime  from  Hittero,  Norway ;  9.  Apatite  from 
Nordmarken;  10.  Lievrite  from  Thyrill,  Iceland;  11.  Epidote  from 
Nordmarken  (28  new  planes)  ;  12.  Epidote  from  Morkhult ;  13. 
Manganese-vesuvian  from  Pajsberg ;  14.  Orthoclase  from  the  kraflite 
of  Krafla,  Iceland ;  *15.  Titanite  h*om  the  Fredriksberg  Mine,  Nord« 
niarken. 

The  author  also  describes  a  new  mineral,  harstigitej  from  Pajsberg, 
named  after  the  mine  in  which  it  was  discovered.  The  mineral 
belongs  to  the  rhombic  system,  and  exhibits  the  forms  ooP,  oof^oo, 
too,  ooP2,  ooPoo,  P2.  a:b:c  =  07141  :  1  :  101496.  No  cleavage 
was  observed.  The  mineral  is  colourless,  and  has  a  vitreous  lustre. 
Analysis  gave  the  following  results  : — 

SiOj.       AljO,.        CaO.        MnO.     MgO.    KjO.     Na,0.     HjO.     Total. 
38-94      10-61      29-23      1281    3-27    035     0-71      3-97    9989 

B.  H.  B. 

Manganese  and  Uraniam  Oxides.  By  G.  B^hmelsbebo  (Zeit 
Kryst  Mm,,  13,  418—419,  from  Ber.  Akad.  Ber,,  1885,  97).— The 
author  finds  that  both  artificial  MnsOi  and  crystallised  haasmannite, 
when  boiled  with  concentrated  nitric  acid,  or  treated  with  dilute 
sulphuric  acid,  split  ap  into  2MnO,  which  dissolves,  and  insoluble 
MnOj.  Crystallised  manganite  is  not  decomposed  by  salphnric  acid 
in  the  same  way.  Powdered  braunite  undergoes  decomposition, 
although  not  completely.  Hausmannite  should  therefore  be  regarded 
as  having  the-  composition  2MnO,Mn02,  whilst  the  formula  of  braunite 
is  MnO,(Mn,Si)0,. 

The  author  gives  the  following  new  analysis  of  pitchblende  from 
Joachimsthal : — 


ro,. 

UO,. 

PbO. 

FeO. 

CO. 

SiO,. 

Total. 

42-87 

40-50 

3-25 

3-78 

3-00 

6-60 

100-00 

The  general  formula  of  pitchblende  is 

RO,RO,  =  (U02,Pb,Fe,Ca)0,(U,Si)0, ; 

the  formula  of  the  varieties  containing  thorium  is 

(U02,Pb,Fe,Ca)0,(U,Th)0,. 

The  oxides,  YaO„  ErjOs,  Ce,0„  which  occur  in  several  varieties  of 
pitchblende,  appear  to  be  isomorphically  mixed  with  the  compound 
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RO^RO).      The  latter  is  thns  analogoas  in  constitntion  to  brannite, 
which  crystallises  in  a  similar  manner.  B.  H.  B. 

MineralB  from  Carinthia.  Bj  A.  Brttnlechneb  (Zeit.  Kryst, 
Min.,  13,  391 — 392,  from  Jakrb,  not.  hist.  Landesmusenms  in  Kamthen, 
17,  1 — 5). — Among  the  Carinthian  minerals  described  by  the  author 
are  the  following: — Greenockite  from  Raibl,  as  a  lemon-yellow  coat- 
ing on  slate;  garnet  from  Lamprechtsberg  in  the  Lavanthal,  as 
orange  crystals  eoclosing  copper  pyrites  ;  tourmaline  from  the  same 
locality,  in  short,  dark- brown  crystals  ;  zoisite  from  Stanziwnrdikopf, 
green  in  columnar  crystals  in  mica  schist.  Analyses  are  given  of  two 
specimens  of  siderite :  I.  Translucent  crystals,  with  plane  faces,  fi*om 
Wolch  ;  IT.  Yellowish- white  crystals,  with  curved  faces,  from 
Lolling : — 


FeCO,. 

MnCO,. 

MgOO,. 

CbCO,. 

Impuritie*. 

Total. 

T.  9510 

211 

219 

trace 

0-59 

99-99 

II.  94-97 

trace 

3-22 

1-78 

0-25 

100-22 

In  addition  to  other  factors,  the  proportion  of  calcium,  even  in 
small  quantities,  appears  to  influence  the  crystal  form  of  iron  carbon- 
ate. B.  H.  B. 

Martinite  from,  the  West  Indies.  By  J.  H.  Kloos  (Jahrb,f. 
Min.,  1888,  i,  Ref.,  41,  from  Samrnlg.  geol,  ReichtmuseumSj  Leiden), — 
Martinite  is  a  new  calcium  phosphate  pseudomorphous  after  gypsum, 
from  the  phosphorite  beds  of  the  Island  of  Cura9ao.  The  pseudo- 
morphs  occur  in  lenticular  crystals,  having  the  form  of  gypsum 
(— P,  —Poo,  oo?oo).  The  crystals  are  colourless  and  transparent. 
Their  sp.  gr.  is  2892  to  2*896.  Analysis  gave  the  following 
results  :— 

PsO^.  CaO.  Loss  on  ignition.  Total. 

47-87  47-63  6-46  100*96 

Fluorine  is  absent.  The  results  of  the  analysis  are  in  accord  with 
the  empirical  formula  10CaO,4P2O6,3HiO.  B.  H.  B. 

Diadochite  flrom  Vls6.  By  G.  CesIbo  (Zeit.  Kryst.  Min.,  13, 
421—422,  from  Ann.  soc.  gM.  Belg,,  12,  173).— The  mineral  from 
Vis^,  to  which  the  name  destinezite  has  been  assigned,  appears  to  be  a 
variety  of  diadochite.  An  almost  white  and  very  pure  specimen  gave 
on  analysis  the  following  results : — 

FejO,.      PA-       SO3.       H,0.     Hygroscopic  HjO.     C.         Total. 
37-60    16-76    18-85    2535  030  1-40     10026 

The  mineral  on  microscopic  examination  was  found  to  beloTig  to 
the  monoclinic  system.  B.  H.  B. 

Mineral  from  Krems  in  Austria.  By  E.  Drasche  {Jdhrl.  /. 
Min,,  1888,  i,  Ref.,  29—30,  from  Verh.  geol.  Eeichsanst.,  19,  81).— The 
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antbor  gives  an  analysis  of  a  mineral,  erroneously  supposed  to  be 
bauxite,  whicb  is  found  in  considerable  quantities  interbedded  in 
crystalline  schists.  The  mineral  is  of  a  white  to  yellowish-brown 
colour.  For  the  analysis,  pure  white  specimens  were  selected!  The 
results  were  as  follows  : — 


SiO,. 

A1,0,. 

c»o. 

K,0. 

N»jO. 

SO,. 

P,0.. 

H,0  at  100°. 

1-30 

3800 

0-75 

3-75 

4.04, 

38-85 

0-88 

0  45 

The  remainder  consists  of  water  and  organic  substance. 

B.  H.  B. 

Manganotantalite  from  the  Ural.  By  A.  Abzbuni  (Jahrh,  f. 
Min.,  1888,  i,  Ref.,  18,  from  Trans.  Jmp.  Buss.  Min.  Soc.). — The  crys- 
tal described  was  found  in  the  Bakakin  gold  washings  in  the 
Sanarka  district,  in  the  south  of  the  Ural.  It  exhibits  the  planes 
ooPoo,  oot^oo,  OP,  ^t^oo,  i? oo,  P2,  iP2.  It  is  semi-metallic  and 
nearly  black.  In  very  thin  layers  the  colour  is  orange  to  ruby-red. 
Sp.  gr.  =  7-37.     Analyses  gave  the  following  results  : — 

TajOj.     NbjOj.    SnOj  +  WO,.    FeO.      MnO.     CaO.      Ignition.       Total. 
79-81     4-47  0-67  1-17    13*88    017       016       100-33 

These  results  correspond  with  the  formula  llMnTaOe  +  FeNbOe. 
This  mineral,  of  which  as  yet  only  one  crystal  has  been  found,  is  the 
member  of  the  tantalite  group  richest  in  manganese  and  tantalum. 

B.  H.  B. 

Kainosite,  a  new  Mineral  trom  Hittero,  in  Norway.    By  A. 

E.  NordenskiSld  {Zeit,  Kryst.  Min.,  13,  399—400,  from  Oeol.  Foren. 
Forhandl.,  8,  143 — 146). — In  consequence  of  the  unusual  composition 
of  this  new  mineral,  the  author  has  termed  it  kainosite  from  koivoh 
(strange).  It  consists  of  a  calcium  yttrium  silicate,  mixed  with  a 
carbonate  and  water.  The  only  specimen  found  is  a  portion  of  a 
liexagonal  prism.  The  optical  examination,  however,  snows  that  it 
belongs,  not  to  the  hexagonal,  but  to  the  rhombic  or  to  the  mono- 
clinic  system.  The  mineral  is  semi-transparent,  yellowish-brown,  and 
birefractive.  Its  hardness  is  5*5,  and  sp.  gr.  3*413.  Analysis  gave 
the  following  results : — 

SiOa.    YsO,  +  ErjO,.    CaO.     MgO.    FeO.    Na^O.    COj.     HjO.      Total. 
34-63        37-67        1595    003    0-26    040    590    5-26    10010 

corresponding  with  the  formula  4Si02,COa,Y,03(Er203),2CaO, 211,0. 

B.  H.  B. 

Chemical  Nature  of  Eudialite.  By  G.  Rammelsbeko  (Jahrh.  f. 
Miu,,  1887,  ii,  Ref.,  449-461,  from  Sitzber.  K.  Freuss.  Akad.  Wiss., 
24,  441 — 461). — The  author  has  analysed  specimens  of  this  rare 
silico-zirconate  from  the  principal  localities  at  which  it  is  found.  The 
results  of  his  analyses  were  as  loUows  : — 
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CI. 

SiO,. 

ZrO. 

Ce,0, 

.     FoO. 

HnO. 

CaO. 

I. 

1-53 

49-a4 

1401 

2-35 

5-96 

0-64 

10-77 

II. 

1-57 

48-88 

16-17 

4-07 

7-28 

0-52 

10-63 

III. 

1-70 

46-68 

15-4iA 

— 

7-32 

2-82 

11-76 

IV. 

1-44 

46-84 

16-09 

5-19 

5-92 

1-50 

10-52 

Na,0. 

K,0, 

H,0. 

8p.gr. 

I. 

13-32 

0-75 

1-24 

2-928 

II. 

8-80 

1-24 

2-50 

2-908 

III. 

11-24 

0-42 

0-90 

3-081 

IV. 

10-70 

0-50 

1-77 

3000 

I.  Eudialite  from  Kangerdlaarsak,  Oreenland ;  II.  From  Brevig, 
Norway ;  III,  From  Sigtero,  Norway ;  IV.  From  Aro,  Norway.  Tbe 
formula  given  by  the  author  for  the  eudialite  of  Greenland  and  of 
Brevig  is  N^Cl,2R'eR"j(Si,Zr)ioOM,  and  for  the  eudialite  of  Sigtero 
and  Aro  is  NaCl,R'i2R".(Si,Zr)240„.  B.  H.  B. 

Zeolites  ftom  Chili.  By  L.  Dahapsky  (Jahrb.  f.  At  in.,  1888,  i, 
Mem.,  65 — 67). — The  author  has  subjected  various  zeolites,  from  the 
mineralogical  collection  of  the  National  Mnseum  of  Santiago,  to 
chemical  examination.     The  analytical  results  were  as  follows : — 

SiOj.        AljO,.        CaO.       NajO.      H3O.       K,0.    Fe^Oj.      Total. 


I.  62-67 

19-80 

11-25 



16-29 





100-01 

II.  54-60 

— 

29-52 

1-06 

1503 

_ 

— 

100-21 

III.  47-69 

25-45 

14-05 

— 

13-25 



— 

100-44 

IV.  46-74 

25-99 

9-11 

5-23 

1-2-41 



— 

99-48 

V.  45-15 

26-53 

11-86 

2-24 

1381 

0-45 

— 

10004 

VI,  43-57 

24-27 

21-74 

0-96 

5-28 

— 

4*44 

100-26 

I.  Hypostilbite  from  altered  amygdaloidal  porphyry  at  the 
Hacienda  La  Quinta  at  Curic<5;  formula,  2CaO,2Al,Os,9SiOa,9H,0. 
II.  Okenite  from  the  Rio  Putagan  j  formula,  2CaO,3SiO„3H,0.  This 
appears  to  be  identical  with  the  zeolite  from  Greenland  termed 
bordite  by  Dufr^noy.  III.  Scolessite,  accompanying  the  okenite  ; 
sp.  gr.  215  ;  formula,  CaCAlsOsjSSiOa^SHaO.  IV.  Typical  mesolite 
from  the  Desert  of  Atacama.  V.  A  dense  form  of  the  same  mineral 
coating  the  weathered  rock  of  the  Rodaito  Mines  in  the  Province  of 
Coquimbo.  VI.  Prehnite,  in  green  globular  masses,  from  the  Rodaito 
Mines,  associated  with  calcice  crystals,  and  containing  small,  black 
scales  or  wires  of  natural  amalgam  (AgagHg).  B.  H.  B. 

Manganese-bearing  Idocrase  from  Sweden.  By  L.  J.  Igel- 
STROM  {Jahrb,  f.  Min,,  1887,  ii,  Ref.,  453,  from  BulL  soc.  frang.  min.y 
9,  22 — 24). — The  mineral  occurs  with  mangauese-garnet,  manganese- 
epidote,  and  manganese-silicate  in  limestone  at  the  Jakobsberg 
manganese  mine  in  Wermland.  The  crystals  exhibit  the  forms  UP, 
00  P,  00 Poo,  P.  In  thick  plates,  the  colour  is  black  ;  in  powder,  dark- 
violet.  In  thin  sections,  the  mineral  is  highly  pleochroic,  having  an 
amethyst  and  orange  colour.    In  cbemical  comjfosiiion  it  is  character- 
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ised  by  a  remarkably  hi^h  percenta^  of  man^nese,  copper,  and 
lead,  as  is  shown  by  the  following  analytical  results  : — 

SiO,.      AljO,.       FeO.     MnO.     CuO.       FbO.       CaO.       MgO.      Total. 
3807    15-88      608     472     216      1*80     26-60     607      98-38 

B.  H.  B. 

Beryl  from  Madagascar.  By  A.  Damour  (Jahrh,  f.  3fin.,  1888, 
1,  Ref.,  9,  from  Bull.  soc.  frang.  min.,  9,  163—154). — The  crrstaJ 
described  was  found  with  tourmaline,  quartz,  and  triphane  at  Fara- 
fatrana,  on  the  east  coast  of  Madagascar.  It  is  characterised  by  its 
pink  colour.     Its  composition  is  as  follows : — 

SiO,.      AljO,.      BeO.      FoO.    MnO.    CaO. 
66-56    18-66    12-47    009    021    006 

So-called  Soda  Granites.  By  A.  Gkrhjlrd  {Jahrh,  /.  Mn.,  1887, 
ii,  Mem.,  267 — 275). —  Although  in  the  analyses  of  most  granites,  the 
percentage  of  potash  exceeds  that  of  soda,  yet  certain  granites  Are 
known  in  which  the  opposite  is  the  case.  Attention  was  first  drawn 
to  such  granites  in  1866  by  Hatighton,  who  termed  them  nnda-granifes. 
The  author  has  made  a  series  of  careful  analyses  of  typical  examplen 
of  these  rocks,  and  finds  that  in  the  granites  of  Baveno,  both  the  red 
and  the  white  varieties,  and  in  those  of  Bejby  in  Sweden,  the  soda  is 
not,  as  stated  by  former  observers,  in  excess  of  the  potash.  These 
rocks,  consequently,  should  no  longer  be  regarded  as  soda-granites. 

In  the  granite  of  Ulferud,  in  Sweden,  the  author  finds  74-77  per  cent, 
of  silica,  2-65  per  cent,  of  potash,  and  4*40  per  cent,  of  soda,  thus  con- 
firming the  results  obtained  by  Hummel  and  Erdmann.  This  rock  is 
thus  a  true  soda-granite.  In  addition  to  microcline,  orthoclase,  quartz, 
muRcovite,  biotite,  zircon,  and  apatite,  it  contains  a  plagioclase- felspar , 
which  gave  on  analysis  the  following  results  : — 


Ignition. 

Total.      Sp.  gt. 

2-30 

100-35     2-72 

B.  H.  B. 

SiO^ 

AljO,. 

CaO. 

K,0. 

Ka,0. 

Total. 

Sp.p. 

67-99 

19-23 

1-84 

1-25 

9-69 

100-00 

2-63 

and  must  therefore  be  regarded  as  an  almost  pure  albite. 

B.  H.  B. 

Albite  in  Norwegian  Pegmatites.  By  A.  Lacrotx  (Jahrb.  /. 
3ftn.,  1887,  ii,  Ref.,  465,  from  Bull  soc.  franq.  min.,  9, 131—134).— 
The  albite  in  the  pegmatite  veins  of  Moss,  Hittero,  and  Ttterby  is 
always  emplanted  on  microcline,  and  is  accompanied  by  quartz,  calcite, 
and  a  mica  differing  from  the  muscovite  of  the  rock.  The  crystals 
ore  poorly  developed,  the  predominating  form  being  coPoo.  Bands  of 
albite  contained  in  the  microcline  appear  to  be  younger  than  that 
mineral.  An  analysis  of  the  albite  of  Garta  near  Arendal  gave  the 
following  results : — 

SiO,.  AljOj.  NajO.         KjO.  Total.  Sp.  gr. 

68-40        19-89        10-69        0-90        99*88        2-601 

B.  H.  B. 
Qriqualandite.    By  B.  H.  Brouoh  {Chem,  News,  56,  244).— The 
author  shows  that  the  analysis  of  the  supposed  new  mineral  described 
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hj  Hepbnm  (Abstr.,  1887,  709)  as  ^iqnalandite,  corresponds  more 
closely  with  the  simple  fonAala  HsO,Fe«03,4SiO],  than  with  the  more 
complicated  formula  given^  The  percentage  compositions  demanded 
by  the  tiVQ  formulsB  are — 

SiOj,.  FejO,.  H,0. 

H^FcSi^O,,. ,..,.,,..     67-4a         38-28         4-30 
HioFegSi^O^ &6-80  3787  6-33 

The  formula  H«0,Fet03,4SiOa  for  griq^nalandifce  is  analogous  to  that 
of  crocidolite,  aegilnne,  and  arfTodsonite,  ^a20,Fe20s,4SiOt.  Griqna- 
landite  must  therefore  be  regarded  as  a  crocidolite  in  which  hydrogen 
is  substituted  for  sodiam.  It  is  not  a  pseudoraorph  after  crocidolite, 
but  rather  a  fibroua  hornblende  or  uralite  resulting  from  the  alteration 
of  that  mineral.  £L  H.  B. 

Bflineral  Veins.  By  P.  Sandbergbr  (Zeit  Kryst.  Mn,,  13,  409 — 
417). — This  memoir  is  an  abstract  of  the  second  volume  of  the 
author's  treatise  on  mineral  veins,  in  which  he  brings  forward  further 
evidence  in  support  of  the  lateral  secretion  theory  of  the  genesis  of 
mineral  veins.  This  theory  assumes  that  water  percolating  through 
the  country-rock  has,  by  the  aid  of  carbonic  acid  and  other  natural 
solvents,  dissolved  out  of  it  all  the  minerals  now  forming  the  consti- 
tuents of  mhieral  veins.  The  greater  portion  of  the  volume  is 
occupied  by  a  discussion  of  the  genesis  of  mineral  veins  in  crystalline 
and  stratited  rocks. 

In  discussing  the  tin-ore  veins  in  lithionite-granite,  the  author 
applies  the  term  protoltthionite  to  a  dark  lithium  mica  found  in  the 
^rranite  masses  of  Cornwall,  the  Erzgebirge^  and  the  Fichtelgebirge. 
In  this  mica,  as  much  as  0*22  per  oent.  of  tin  oxide  has  been  detected. 
The  deposition  of  the  tin  ore,  of  zinnwaldite,  and  of  turmaline  in 
fissures  in  the  g^nite  ia  due  to  the  decomposition  of  this  mica. 
ProRopite  is  formed  by  the  action  of  dissolved  calcium  carbonate  on 
topaz.  The  fluorine  derived  from  the  mica  explains  the  presence  of 
fluorspar  in  the  veina  Tin  haa  also  been  detected  in  the  potassium- 
mica  of  Villeder  in  Morbihan,  and  consequently  the  author  regards 
the  tin-ore  veins  of  that  district  as  formed  by  lateral  secretion,  whilst 
he  regards  the  tin  ore  in  the  pegmatite  of  Finbo,  in  the  beds  of 
Pitkaranta  and  Breitenbmnn,  as  primitive.  At  Marienberg  in  Saxony, 
tin-ore  veins  occur  in  gneiss.  In  their  formation  by  being  dissolved 
out  of  the  mica  in  the  country-rock,  the  constituents,  silica  and  tin 
oxide,  least  soluble  in  alkaline  carbonates^  were  deposited  first ;  then 
followed  arsenic  and  copper;  then  cobalt  and  nickel  ores,  barytes 
(derived  from  the  orthoclaae  of  the  country-rock)  ;  and  lastly  calcite 
and  silver  ores.  Secondary  mica  is  absent.  In  the  mica  of  the  mica- 
schist  of  Ehrenfriederedorf,  which  is  traversed  by  tin^ore  veins,  tin, 
arsenic,  and  fluorine  have  been  detected,  liastly,  small  quantities  of 
tin  have  been  discovered  in  the  phyllites  of  various  districts.  In 
those  of  Eibenstock  and  Johanngeorgenstadt,  boron  has  also  been 
found.  This  discovei*y  enables  the  formation  of  intersti^atified  turma- 
line-schist  in  these  phyllites  to  be  explained.     The  tin-ore  deposits  in 
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limestone  at  Gampi^lia  were  undoubtedlj  derived  from  an  ernptive 
rock  in  the  vicinity. 

The  Freiberg  gneiss  is  extremely  rick  in  mica,  and  in  this  mineral 
the  majority  of  the  metals  occan*ing  in  the  veins  of  that  district  have 
been  detected.  The  barytes,  however,  appears  to  have  been  derived 
from  the  felspar  of  the  country-rock.  The  metals  contained  in 
ernptive  rocks  of  recent  age,  for  instance,  in  the  basalt  of  Strieth 
and  in  the  phonolite  of  Hohenkrahen,  segregate  in  fissures  as  mag- 
netic or  iron  pyrites  or  as  hydrated  ferric  oxide.  The  ore  veins  of 
Transylvania  and  of  America  are  thought  by  the  author  to  have 
been  formed  in  a  similar  manner  by  leaching  out  of  the  andesites,  Ac. 
In  the  micas  of  Hungarian  rocks,  all  the  metals  occurring  in  the 
mineral  veins  are  found,  whilst  fluorine  is  absent.  Thia  is  in  accord 
with  the  known  rare  occurrence  of  fluorspar  in  those  veins.  The 
barytes  is  derived  from  the  anorthio  felspar  of  the  country-rocks.  At 
the  Comstock  lode,  the  lateral  secretion  theory  has  been  confirmed  by 
the  discovery  of  the  precious  metals  in  the  augite  of  the  country- 
rock.  The  mineral  veins  of  Caracoles  in  Jurassic  limestone  have 
been  derived  from  the  adjacent  quartz- trachyte.  The  metals  in  this 
rock  are  contained  for  the  most  part  in  the  hornblende,  whilst  in  the 
felspar  is  contained  a  considerable  proportion  of  barium,  which  appears 
in  the  veins  as  barytes.  B.  H.  B. 

Composition  of  the  Meteorite  of  Saint-Denis-Westrem.    By 

C.  Kl^ment  (Jahrh,f,  Min.,  1888,  i,  Ref.,  45,  from  Btdl,  mus.roy,  hist, 
nat,  Belg,,  4,  273 — 282). — The  analysis  of  the  meteorite  from  Saint- 
Denis- Westrem  in  East  Flanders,  gave  the  following  results  i — 

SiOf         AijO,.        OrjO,.         FeO.  CaO.  MgO.         Na,0. 

40-20        2-54        0*90        16-22        2*00        26-08        0-99 

Fe.  Ni.  Co.  S.  Totel, 

10-37        1-24        012        2-12        101-78 

Prom  these  results,  the  author  calculates  the  following  mitieralo- 
gical  composition : — Chrome-iron,  (FeCr204),  1*33 ;  iron  sulphide, 
(FcSm),  5-37;  nickel-iron,  8-48  ;  bronzite,  26  18  ;  olivine,  46  41.  The 
remaining  1401  per  cent.,  which  consist-s  of — 


SiO,. 

AlA- 

c»o. 

MgO. 

Na,0. 

7-88 

2-54 

2-00 

0-60 

0-99 

may  perhaps  be  plagioclase  (maskelynite).  B.  H.  B. 

Mineral  Springs  in  the  Peninsula  of  Methana.    By  A.  K. 

Damberois  (J5^.,  20,  3328— 3330),— The  sulphur  springs  of  Methana 
rise  on  the  coa.st  on  the  east  side  of  the  Chelona  range  near  the 
village  of  Wromolimni,  at  about  the  6ea  level.  The  temperature  of 
the  water— which  rises  in  more  than  24  springs  forming  three  separate 
groups — varies  from  264**  to  31* ;  the  specific  gravity  of  the  water 
varies  from  1  02865  to  1  02882.    The  water,  when  examined  under  the 
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microscope,  was  found  to  contain  tbe  bacteria  Beggiatoa  niveau  often 
found  in  sulphurous  waters.  The  water  from  the  various  springs 
showed  almost  identical  composition.  The  analysis  of  water  from  one 
of  the  springs  gave  in  parts  per  10,000 :— NaCl,  297*630 ;  KCl,  6960  ; 
MgCU,  36-948;  MgBr,,  0584;  CaSO*,  21-357;  MgSO*,  18486; 
CaCO,,  4-600;  MgCOs,  2-250;  Fe,Os,  0-038;  AlaO,,  0019;  SiO„ 
0-485 ;  organic  matter,  0042 ;  total  solids,  389399.  CO,  as  bicarbon- 
ate, 3200;  COa  free,  7'218;  SHj,  0-109 ;  total  mineral  constituents, 
399-926.  Besides  this  the  water  contained  traces  of  ammonia,  nitric 
acid,  phosphoric  acid,  iodine,  and  fluorine.  L.  T.  T. 

Analyses  of  Water  from  Artesian  Wells.  By  C.  Element 
{Jahrh.f.  Min.,  1888,  i,  Ref.,  71 — 72,  from  Bull.  mus.  roy.  hist  nat  Belg,, 
3,  1—97). — ^The  wells  investigated  are  in  Brussels  or  its  immediate 
vicinity.  The  bore-holes  struck  water,  below  a  bed  of  clay,  in  fissured 
chalk  underlain  by  rocks  of  Silurian  age.  The  following  are  the  depths 
and  temperatures  of  the  water : — 1.  Hospital  St.  Pierre,  Rue  Haute, 
Brussels,  94-5  m.,  152°;  2.  Distillery,  St.  Gilles,  65'62  m.jjll^**;  3. 
Candle  factory,  Guregbem,  73  m.,  12*5°;  4.  Godiu  foundry,  Laeken« 
106-9  m.,  12-5°;  5.  St.  Sauveur  baths,  Brussels,  75  m.,  128^  6. 
Boeck  brewery,  Koekelberg,  1155  m.,  120" ;  7.  Brewery,  Anderlecht, 
95  m.,  12-2'^;  8.  Starch  manufactory,  Machelen,  82  m.,  125°.  The 
analyses  were  conducted  in  accordance  with  Bunson's  method  with 
the  following  results  : — 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8.   . 

CaCO, 

0  1348 

0  1902 

0-0852 

0-1084 

0-1811 

0-0679 

0-0998 

0  1206 

MgOO, 

0*0228 

0  0740 

0-0425 

0-0593 

0-0976 

0-0362 

0-0492 

0-0686 

MtjCO, 

0  0313 

0  0170 

— 

0  0569 

0-0606 

0-0653 

0-0140 

0-0726 

K^O, 

0  0009 

0  0010 

0-0020 

0  0021 

0  0016 

0-0014 

0-0008 

trace 

K^04 

0-0388 

0  0167 

— 

0  0256 

0-0174 

0-0263 

0-0374 

0  0263 

CBSO4   

— 

— 

0-0286 

— 

— 

— 





MgC!, 

— 

— 

0-0174 

— 

— 

— 

— 

— 

^Cl    

0  0276 

0  0063 

0-4618 

0-0490 

0-0020 

0-1980 

0-4409 

0-0102 

JUA 

0  0008 
0-0324 

0  0106 
0  0200 

00433 
0  0257 

0  0175 
0-0300 

0-0230 
0  0320 

0-0177 
0-0302 

0-0093 
0-0258 

0  0233 

8iO, 

0  0302 

Org.  Bubs. .... 

0  0449 

0  0179 

0  0173 

0  -0178 

0  0135 

0  0160 

0  0245 

0-0115 

CO, 

0-0840 

0  1296 

0-0598 

0-1024 

0-1559 

0-0759 

0  0755 

0  1231 

CO,  few 

0  0065 

0  0250 

0-0274 

0-0074 

0  0148 

0-0032 

0-0045 

0  0084 

B.  H.  B. 


Digit! 


r  2 

zedbyGoOgle 


240  ABSTRACTS  OF  GHEMIOAL  PAPERS. 


Organic    Chemistry. 


Preparation  of  Trimethylene.  By  G.  Gustavson  (/.  pr.  Ghem. 
[2],  36,  300— 303).— Trimethylene  may  be  prepared  by  heating 
trimethylene  bromide  with  zinc-dust  and  aqneous  alcohol  or  water ; 
1  litre  of  the  gas  is  thus  obtained  from  10  grams  of  bromide,  and  from 
this  quantity  of  the  gas  7*2  grams  of  dry,  crude  trimethylene  bromide 
(or  4*57  grams  iodide)  can  be  again  produced,  showing  that  this 
method  of  preparation  gives  good  results. 

When  trimethylene  is  passed  into  concentrated  sulphuric  acid,  liquid 
hydrocarbons  are  formed  on  the  surface  of  the  acid,  and  the  solution, 
after  diluting,  yields  normal  propyl  alcohol  on  distillation. 

F.  S.  K. 

Conversion  of  Trimethylene  Bromide  into  Propylene 
Bromide.  By  G.  Gustavsok  (/.  pr.  Chem,  [2],  36,  303—304).— 
When  trimethylene  bromide  and  aluminium  bromide  are  placed 
together  in  a  sealed  tube  at  the  ordinary  temperature,  the  former 
undergoes  intermolecular  change  and  propylene  bromide  is  formed. 

F.  S.  K. 

Ethylpropylacetylene.  By  A.  B^hal  (BuU,  Soc.  Chim,,  48, 216— 
219). — Butyrone  (106  grams;  is  gradually  mixed  with  phosphorus 
pentachloride  (200  grams),  and  when  the  action  has  ceased  a  further 
quantity  of  butyrone  is  added  and  the  reaction  is  completed  by 
heating.  The  liquid  is  then  cooled  and  poured  on  ice,  and  the  chlo- 
rine-derivative separated  and  heated  with  alcoholic  potash  in  sealed 
tubes  at  130 — 150°  for  20  hours.  The  product  is  treated  with 
water  and  dried  over  calcium  chloride.  The  ethylpropylacetylene 
thus  obtained  is  a  liquid  which  boils  at  105 — 106'',  and  has  an  odour 
of  acetylene ;  sp.  gr.  at  0"  =  0'760. 

It  does  not  combine  with  cuprous  chloride,  but  with  mercuric 
chloride  a  white  precipitate  is  formed  after  some  time,  and  when  this 
precipitate  is  dissolved  in  dilute  hydrochloric  acid  an  odour  of 
butyrone  can  be  perceived. 

Bromine  acts  on  it  with  great  energy,  yielding  a  liquid  of  higher 
sp.  gr.  than  water.  When  treated  with  about  twice  its  own  weight  of 
concentrated  sulphuric  acid  at  0**,  the  hydrocarbon  yields  a  red-brown 
solution  which  becomes  colourless  when  mixed  with  ice.  The  sole 
product  of  hydrolysis  is  butyrone. 

The  removal  of  2  mols.  of  hydrogen  chloride  from  dichlorobutyrone 
may  yield  diethylallylene,  or  the  cori'esponding  hydrocarbon  with  a 
closed  chain,  but  the  fact  that  this  hydrocarbon  forms  a  compound 
with  mercuric  chloride,  and  is  readily  hydrolysed,  combined  with  the 
absence  of  tertiary  carbon  united  with  the  carbon  which  is  in  union 
with  the  chlorine,  render  it  most  probable  that  this  hydrocarbon  is 
ethylpropylacetylene,  CEt :  CPr.  C.  H.  B. 
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Hydrolysis  of  Diallyl.  By  A.  B^hal  (Bull.  Soc.  Chim.,  48, 
43 — 51). — Diallyl  is  added  drop  by  drop  with  continual  agitation 
to  ordinary  concentrated  Bnlphoric  acid  cooled  by  ice.  The  acid 
becomes  red  bnt  the  colour  disappears  when  the  acid  is  dilated  by 
ice,  which  is  added  in  sufficient  quantity  to  reduce  the  temperature, 
and  the  product  is  then  neatralised  with  an  alkali  or  an  alkaline  earth, 
preferably  the  former.  The  liquid  is  then  distilled  and  the  super- 
natant layer  separated.  In  all  cases  the  snlphonic  acid,  CeUirSOsH, 
is  obtained.  The  barium,  calcinm,  and  potassium  salts  are  Tery  soluble 
in  water  and  crystallise  with  difficulty. 

The  supernatant  layer  of  the  distillate  boils  at  93^,  and  is  soluble  in 
15  parts  of  waten  at  the  ordinary  temperature.  It  does  not  combine 
with  sodium  hydrogen  sulphite  even  after  prolonged  contact,  has  no 
action  on  hydroxy lamine,  and  does  not  reduce  ammoniacal  silver 
nitrate  in  alcoholic  or  aqueous  solution.  It  dissolves  in  hydrochloric 
acid  with  development  of  heat,  but  no  combination  takes  place ;  when 
heated  with  this  acid  in  sealed  tubes  at  143 — 150°,  it  yields  dichlor- 
hydrin  boiling  at  170 — 180**.  It  does  not  precipitate  magnesium 
chloride  solutions,  and  when  treated  with  phosphorus  pentachloride  a 
considerable  quantity  of  hydrogen  chloride  is  evolved,  but  no  definite 
products  could  be  isolated.  Bromine  is  absorbed  with  great  energy, 
but  the  product  readily  decomposes  and  cannot  be  dLstilled  even  in  a 
vacuum.  In  one  case  the  liquid  was  treated  with  excess  of  bromine 
and  then  washed  with  wat-er ;  when  the  water  was  added  there  was 
considerable  development  of  heat,  and  the  liquid  separated  into  two 
layers.  The  lower  layer  was  hexylene  bromide,  probably  correspond- 
ing with  pseudohexylene  glycol.  The  upper  aqueous  liquid  readily 
reduced  ammoniacal  silver  nitrate,  and  when  neutralised  and  distilled 
yielded  a  small  quantity  of  a  liquid  having  the  properties  of  an  alde- 
hyde. 

The  original  liquid  heated  with  water  at  150 — 180®  yields  no 
glycol. 

When  hexyl  pseudoglycol  is  mixed  with  concentrated  sulphuric 
acid  at  0^,  it  yields  a  product  identical  with  that  obtained  by  the  action 
of  the  acid  on  diallyl. 

The  hydrolysis  of  diallyl  under  the  influence  of  sulphuric  acid 
yields  a  compound  formed  by  the  dehydration  of  isohexyl  glycol, 
identical  with  the  hexylene  pseudoxide  obtained  by  Wurtz  by  the 
action  of  silver  oxide  on  diallyl  dihydriodide.  The  oxide  thus  ob- 
tained  differs  from  ordinary  glycol  by  its  inaptitude  to   combine 

with  water,  and  has  the  constitution  ^prj^prTTyf  >0.  Its  forma- 
tion is  due  to  the  fact  that  the  two  alcoholic  groups  from  which  the 
oxide  is  derived  are  separated  by  two  atoms  of  carbon ;  and  the  two 
ethylene-groups  do  not  act  independently,  but  have  been  linked 
together  by  the  atom  of  oxygen,  forming  an  oxide  more  stable  than 
the  glycol.  Moreover,  the  hydroxyl- groups  in  pseudohexyl  glycol 
are  in  the  7  position,  and  hence  readily  form  an  anhydride. 

The  other  products  of  the  hydrolysis  are  a  snlphonic  acid  and 
polymerides  of  diallyl.  C.  H.  B. 
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Pyrrolylene  Tetrabromide.  By  G.  Ciamician  (Ber.,  20,  3061 — 
3064). — The  author  considers  the  explanation  given  by  Grimanx 
and  Cloez  (Abstr.,  1887,  789)  to  be  improbable. 

Hydrocyanic  Acid  and  Cyanogen  Iodide.  By  E.  v.  Meter 
(/.  pr.  Chem.  [2],  36,  292—299).  The  author  confirms  Millon's 
statement  that  small  quantities  of  hydrocyanic  acid  prevent  the 
reduction  of  iodic  acid  by  formic  acid,  and  finds  that  the  hydrocyanic 
acid  causes  the  iodic  acid  to  assume  a  passive  state,  since  even  when 
all  the  former  acid  has  been  expelled  from  the  solution  by  boiling,  a 
certain  time  elapses  before  the  iodine  begins  to  separate.  On  the 
other  hand,  hydrocyanic  acid  does  not  prevent,  but  only  checks,  the 
reduction  of  iodic  acid  by  sulphurous  acid,  and  a  considerable  quantity 
of  the  latter  must  be  added  before  the  separation  of  iodine  com- 
mences. Hydrocyanic  acid  has  no  influence  on  the  reduction  of  iodic 
acid  by  hyariodic  acid.  When  a  solution  of  iodine  is  added  to 
hydrocyanic  acid,  cyanogen  iodide  and  hydriodic  acid  are  formed  up 
to  a  certain  point,  after  which  the  iodine  is  no  longer  acted  on. 
These  two  products  have  a  great  tendency  to  reproduce  hydrocyanic 
acid  and  iodine,  but  an  excess  of  hydrocyanic  acid  prevents  this  in- 
verse change  taking  place.  Numerous  experiments  were  made  to 
find  how  much  iodine  must  be  added  to  a  constant  quantity  of  hydro- 
cyanic acid  in  varying  quantities  of  water  before  free  iodine  is  present 
in  the  solution,  and  the  tabulated  results  show  that  the  amount  of 
iodine  used  increases  with  dilution  and  with  the  temperature. 
Cyanogen  iodide  is  completely  decomposed  by  hydriodic  acid  and  sul- 
phurous acid,  and  these  reactions  may  be  employed  for  the  estimation 
of  cyanogen  iodide  volumetrically.  Hydrogen  sulphide,  stannous 
chloride,  and  other  reducing  agents  act  in  like  manner,  but  towards 
oxidising  agents  cyanogen  iodide  is  as  stable  as  iodic  acid. 

F.  S.  K. 

Oxidation  of  the  Aznlmic  Matter  obtained  by  the  Electro, 
lysis  of  Ammonia  with  Carbon  Electrodes.  By  A.  Millot  (Bull 
Soc.  Ghim.f  48,  238 — 240). — The  composition  of  the  black  residue 
obtained  by  evaporating  the  liquid  after  electrolysis  (Abstr.,  1886, 
979),  then  extracting  with  alcohol,  and  finally  with  water  is — C,  35'5 ; 
H,  20 ;  N,  363  ;  0,  262.  It  is  not  readily  oxidised  by  sodium  hypo- 
chlorite. 

10  grams  of  the  residue  was  dissolved  in  water  and  ammonia,  the 
ammonia  expelled  by  heating  on  the  water-bath,  and  the  gelatinous 
residue  mixed  with  50  c.c.  of  hydrogen  peroxide  capable  of  giving 
3000  c.c.  of  oxygen.  The  mixture  was  heated  on  the  water-bath  for 
10  or  12  hours  and  filtered.  On  cooling,  ammelide  is  deposited,  and  on 
further  concentration  a  second  quantity  of  this  compound  is  obtained. 
The  mother-liquor  is  evaporated  to  dryness  and  extracted  with 
alcohol,  which  when  concentrated  deposits  crystals  of  cyanuric  acid. 
The  last  extracts  yield  nacreous  plates  or  rhomboi'dal  prisms  of  the 
hyd rated  acid  resembling  the  modification  which  Liebig  termed 
C}'anilic  acid.  When  this  is  dissolved  in  sulphuric  acid  and  pre- 
cipitated by  adding  water,  it  separates  in  the  ordinary  form. 

That  portion  of  the  products  of  oxidation  which  is  insoluble  in 
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alcohol  consists  of  ammoninm  sniphate,  the  sulphuric  acid  having  been  - 
present  as  an  imparity  in  the  hydrogen  peroxide.  C.  H.  B, 

Snlphuranes.  By  E.  Braqn  (^er.,  20,  2967— 2970).— When 
ethyl  snlphnrane,  EtS'CsHi'S'CsHs,  is  heated  for  many  honrs  with 
excess  of  ethyl  iodide  at  100**  and  the  product  extracted  with  water, 
a  crystalline  compound  is  obtained  which  is  either  diethylvinyl- 
snlphurane  or  triethylsulphine  iodide,  whilst  the  portion  insoluble 
in  water  yields  ethylene  bisulphide  on  fractional  distillation. 

The  diethyl-derivative  of  ethylene  mercaptan,  Et*S'C«H4'S'Et, 
when  treated  with  ethyl  iodide  in  like  manner,  is  converted  into  a 
mixture  of  triethylsulphine  iodide  and  ethylene  bisulphide. 

W.  P.  W. 

Propane-derivativeB.  By  C.  Winssingeb  (Bull.  8oc,  Ghim,,  48, 
108 — 112). — The  product  of  the  action  of  bromine  on  excess  of  propyl 
alcohol  contains  an  alcohol  which  boils  constantly  at  87°,  but  has  all 
the  other  properties  of  propyl  alcohol.  After  dehydration  by  means 
of  potassium  carbonate,  it  boils  at  92°.  It  is  evident  that  a  hydrate  of 
primary  propyl  alcohol  does  actually  exist. 

Propyl  mercaptan  and  propyl  sulphide  boil  at  67 — 08°  and  141 '5 — 
142'6°  respectively,  under  a  pressure  of  772  mm.  Cahours's  number, 
130 — 136°,  for  the  boiling  point  of  propyl  sulphide  was  doubtless  due 
to  the  presence  of  impurities,  one  of  which  was  most  probably  the 
mercaptan  formed  in  consequence  of  the  partial  decomposition  of  the 
potassium  sulphide  into  hydrosulphide  during  the  preparation  of  the 
derivative.  This  decomposition  becomes  much  more  marked  with  the 
higher  members  in  the  series. 

OrtkopropyUulphontc  acid  is  obtained  by  the  action  of  nitric  acid 
of  9p.  gr.  1'3  on  propyl  mercaptan.  The  reaction  is  violent,  and  the 
first  products  are  nitrogen  oxides  and  a  red  oil,  probably  ethyl 
thioethylsulphonate,  which  gradually  dissolves  as  the  effervescence 


Orthopropyl  oxyeulphide  is  obtained  by  the  action  of  nitric  acid 
of  sp.  gr.  1'2  on  propyl  sulphide.  It  forms  long,  colourless,  and 
odourless  needles,  which  melt  at  14*5 — 15°,  cannot  be  distilled  with- 
out decomposition,  and  dissolve  in  water,  alcohol,  and  ether.  It  burns 
with  a  brilliant  flame,  and  is  easily  reduced  by  ferrous  chloride  or  by 
nascent  hydrogen.  When  a  solution  of  the  oxysulphide  and  calcium 
nitrate  is  concentrated,  it  yields  a  fibrocrystalline  compound, 

4[2SOPr„Ca(NOs)J  +  CaCNOa)*, 

which  melts  at  80',  and  shows  the  phenomena  of  supersaturation  and 
superf  nsion  in  a  very  marked  manner. 

To  obtain  diorthopropyl  sulphonej  it  is  necessary  to  use  a  warm  con- 
centrated solution  of  potassium  permanganate  as  the  oxidising  agent. 
The  sulphone  crystallises  in  beautiful,  transparent  scales,  soluble  in 
water,  but  more  soluble  in  alcohol  and  ether.  It  cannot  be  distilled 
without  decomposition  otherwise  than  in  a  current  of  steam. 

Monopropylphosphoric  acid  is  contained  in  the  dense  viscous  residue 
obtained  in  the  preparation  of  propyl  chloride  by  the  action  of  phos- 
phorus pentachloride  on  propyl  alcohol.     This  residue  also  contains  an 
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acid,  which  yields  a  barium  salt  of  the  composition  PO(OPr)OjBa, 
anhydrous  at  100**,  and  soluble  in  cold  water,  from  which  it  separates 
on  boiling,  and  an  ethereal  salt,  P0(0Pr)8,  which  is  most  soluble  in 
water  at  70 — 80°,  dissolves  in  alcohol  and  ether,  and  cannot  be  distilled 
without  decomposition,  even  in  a  vacuum.  C.  H.  B. 

Synthesis  of  Diethyl  Methyl  Carbinol.  By  A.  Eefobmatsky 
{J.  pr.  Chem,  [2],  36,  340— 347).— Diethyl  methyl  carbinol, 
CMeEt^'OH,  is  prepared  by  the  action  of  zinc  on  a  mixture  of  diethyl 
ketone  (100  grams)  and  methyl  iodide  (495  grams),  and  subsequent 
treatment  with  water.  It  is  a  colourless,  mobile  liquid,  having  a 
pleasant  smell  resembling  trimethyl  carbinol,  boils  at  122 — 123*,  and 
has  the  sp.  gr.  08237  at  20%  0-8194  at  25%  0*8179  at  30%  and  0*8143 
35°  (water  at  0**  =  1).  The  acetate  is  a  colourless  liquid,  boiling  at 
148°  (corr.).  The  iodide  boils  at  140 — 144**,  and  is  partly  decomposed 
on  distillation.  When  oxidised  with  chromic  mixture,  diethyl  methyl 
carbinol  yields  acetic  acid  as  the  sole  product.  G.  T.  M. 

Bromination  of  Allyl  Alcohol.  By  I.  Fink  (MonaUh,,  8,  561— 
562). — By  bromination  of  allyl  alcohol  in  absence  of  water,  a  dibrom- 
hydrin  is  formed  almost  in  the  theoretical  proportions,  as  observed  by 
Markownikoff  and  v.  Tollens.  In  the  presence  of  water,  there  is  formed 
in  addition  a  monobromhydrin,  CsHTBrOj,  boiling  at  138",  at  a 
pressure  of  17  mm. ;  it  is  shown  to  be  of  this  constitution  by  its  con- 
version into  glycerol  and  triacetin.  V.  H.  V. 

Diisobutenyl  Oxide.  By  S.  Pbztbttek  (Ber.,  20,  3239—3246). 
— The  methods  of  preparation  of  the  following  substances  have  already 
been  given  (this  vol.,  p.  123).  The  dichlorhydrin,  C8HuCl,(0H)„  is 
a  thick,  viscid,  pale-yellow  liquid,  of  faint  odour  and  burning  taste. 

Diisobutenyl    oxide,     <^_^>CMe-CH,-CH,-CMe<^5l>,    is    a 

colourless,  mobile  liquid,  of  agreeable  odour  and  burning  taste ;  it  is 
heavier  than  water,  and  boils  at  170 — 180°  under  125  mm.  pressure. 
As  was  to  be  expected  from  their  respective  constitutions,  it  combines 
with  water  with  greater  slowness  and  difficulty  than  does  erythrene 
dioxide. 

Octylerythrol,  C8Hi4(OH)4,  is  a  thick  and  very  viscid  liquid,  of 
bitter  taste,  readily  soluble  in  water  and  alcohol,  but  insoluble  in 
ether.  It  can  be  formed  directly  from  the  chlorhydrin  by  heating 
with  potash  and  a  large  excess  of  water.  A.  J.  G. 

Action  of  Hydrogen  Chloride  on  Glycerol.  By  A.  Fauconnieb 
and  J.  Sanson  {Bull.  ISoc.  Ghim.,  48, 236 — 238). — Dry  hydrogen  chloride 
was  pasNed  into  glycerol  for  five  days,  in  an  apparatus  provided  with 
a  reflux  condenser.  The  fraction  of  the  product  boiling  below  80° 
contains  hydrochloric  acid  and  water,  together  with  a  small  quantity 
of  an  oily  substance  precipitated  by  water;  the  fraction  80 — 120** 
contains  the  two  dichlorhydrins,  in  quantity  equal  to  half  the  weight 
of  the  glycerol;  the  fraction  120 — IdO**  contains  glyceryl  monochlor- 
hydrin,  and  substances  which  crystallise  in  the  receiver.  The  pro- 
ducts boiling  above  150°  have  not  yet  been  examined. 
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The  crystalline  solid  in  the  last  fraction  amounts  to  0*75  per  cent, 
of  the  glycerol  used.  It  crystallises  from  alcohol  in  white  needles, 
which  have  the  same  composition  as  epichlorhydrin,  and  melt  at 
109 — 110**.  The  substance  is  probably  a  polymeride  of  epichlorhydrin  ; 
it  dissolves  readily  in  cold  benzene,  ether,  carbon  bisulphide,  and 
chloroform,  is  somewhat  solnble  in  alcohol,  especially  on  heating,  and 
dissolves  slowly  in  boiling  water,  from  which  it  crystallises  in  very 
long  needles.  C.  H.  B. 

Sogar-like  Nature  of  Pormose.  By  O.  Loew  (Ber,,  20,  3039— 
3043). — A  solntion  of  formose  (10  grams)  in  1  litre  of  water  is  boiled 
in  a  refinx  apparatus,  and  the  whole  extracted  with  chloroform ;  the 
residue  obtained  by  evaporating  the  chloroform  is  treated  with  alcohol, 
aniline,  and  a  little  hydrochloric  acid,  when  an  intense  red  coloration 
is  produced,  showing  the  presence  of  furturaldehyde.  When  formose 
is  digested  with  1  per  cent,  sulphuric  acid  on  a  water-bath,  more  fur- 
f  uraldehyde  is  obtained  than  from  other  sugars. 

Form(>8e  has  all  the  following  characteristics  of  sugar  : — (1)  Sweet 
taste;  (2)  strong  reducing  power;  (3)  ready  decomposition  by 
dilute  alkali ;  (4)  formation  of  saccharic  acid  by  the  action  of  lime  ; 
(5)  power  of  combination  with  hydrogen  and  hydrogen  cyanide,  and 
formation  of  an  osazone ;  (6)  formation  of  humous  substances  by  acids ; 
(7)  formation  of  furfural dehyde  by  dilute  acid;  (8)  capability  of 
fermentation.  The  author  concludes  with  a  criticism  of  Wehmer's 
paper  on  the  carbohydrate  nature  of  formose  (this  vol.,  p.  40). 

N.  H.  M. 

Erythrene  Dioxide.  By  S.  Pezybytek  (Ber.,  20,  3234—3239). 
— ^Erythrene  dioxide,  when  treated  with  bromine  in  tubes  immersed 
in  cold  water,  is  gradually  converted  into  a  citron-yeMow,  crystalline 
dibromide,  which  is  insoluble  in  water,  alcohol,  and  chloroform,  and 
readily  decomposes  with  evolution  of  hydrogen  bromide. 

A  polymeride  of  the  dioxide  is  obtained  in  very  small  quantities  by 
heating  the  dioxide  at  110 — 130°  (below  its  boiling  point  =  137**),  a 
better  yield  being  obtained  at  140—150°,  but  the  best  yield  is  obtained 
when  sealed  tubes  containing  powdered  anhydrous  sodium  sulphate 
just  moistened  with  the  dioxide  are  heated  at  110 — 120°  for  10  days, 
in  all  cases  the  polymerisation  is  very  incomplete.  It  is  an  amorphous, 
colourless  substance,  devoid  of  taste  and  odour,  and  insoluble  in  water, 
alcohol,  ether,  benzene,  and  chloroform.  It  can,  although  with  diiH- 
culty,  be  converted  into  erythrol  and  its  derivatives. 

Vihydroxyerythrenedisulphonic  acidy  C4He(0H;a(S0sH)»,  is  obtained 
when  ery  thi'cne  dioxide  is  shaken  with  a  slight  excess  of  concentrated 
iiqueons  hydrogen  sodium  sulphite,  and  the  sodium  salt  formed  decom- 
posed with  oxalic  acid.  It  forms  a  deliquescent  mass  of  felted  needles, 
and  is  very  unstable,  charring  when  gently  heated,  and  yielding 
sulphurous  anhydride  when  its  aqueous  solution  is  heated  at  50°.  Its 
salts,  on  the  contrary,  are  very  stable.  A.  J.  G. 

Inosite.  By  Loein  (Bidl.  Soc.  Ghim,,  48,  235— -237).— The  author 
showed  10  years  ago,  from  its  behaviour  with  oxalic  acid,  that  inosite 
js  a  polyhydric  alcohol  (Abstr.,  1878,  398).  0.  H.  B. 
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Carbohydrates.  By  A.  G.  Ekstrand  and  0.  J.  Johanson  (Ber.,  20, 
3310 — 3317). — The  authors  have  obtained  a  new  carbohydrate  from 
the  haalm  of  the  Phleum  pratense.  The  hanlm  is  thickened  at  its 
lower  end  to  a  bnlb  and  in  the  autnmn  this  bulb  increases  in  size  and 
becomes  filled  with  a  concentrated  solution  of  a  carbohydrate  to 
which  the  authors  give  the  name  graminin.  This  substance  is  a 
powder  resembling  starch,  of  the  formula  GCeHwOs  +  H2O,  and  fuses 
with  decomposition  at  215°.  It  is  soluble  in  water  and  in  caustic 
potash,  insoluble  in  alcohol.  From  its  aqueous  solutions,  baryta-water 
throws  down  a  precipitate  which  redissolves  in  excess  of  the  precipi- 
tant. It  does  not  give  a  blue  coloration  with  iodine :  it  reduces  silver 
nitrate,  but  not  Fehling's  solution.  Under  the  microscope,  graminin 
shows  spheroidal  granules  which  are  sometimes  concentrically  striated : 
on  the  addition  of  water  a  part  dissolves,  but  the  larger  part  remains  in 
the  form  of  half-spheres  which  show  radial  striae.  The  authors  have 
also  obtained  graminin  from  the  rhizome  of  Balding  era  anindinacea, 
but  in  this  case  a  part  of  the  carbohydrate  occurs  in  a  less  soluble 
modiBcation.  This  latter  modification  shows  decided  cruciform  or  semi- 
circular strisB  in  polarised  light.  Graminin  also  seems  to  be  present  in 
the  rhizomes  of  OalamagnosHs  agrostis  and  of  Teisetum  kierochloa. 
This  carbohydrate  seems  closely  related  to  inulin  and  irisin,  as  is 
apparent  from  the  following  comparison  of  their  properties : — 

Solubili^  in  100  Rotatory 

parts  HgO  at  power.  Bf  elting 

ordinary  temp.  [a]D.  point. 

p^«.;«;«  /  sol.  variety. .     329  parts  —  4812^  215° 

Graminin  |.^j      „   \.     179     „  -4927  205 

Irisin 3*26     „  -52-34  160 

Inulin 0-96     „  -  3453  160 

From  Bracoma  audralii  the  author  has  obtained  a  carbohydrate, 
6C6H10O5  +  H2O,  which  very  closely  resembles  triticin  from  Triticum 
repens.  It  differs,  however,  from  the  latter  in  its  rotatory  power, 
which  is  [«]d  =  —36-61%  whilst  that  for  triticin,  is  [«]d  =  —41-07**. 

L.  T.  T. 

Inulin.  By  M.  H^nig  and  S.  Schubert  (Mcmatsh.,  8,  529—560). 
— Braconnot,  Berzelius,  and  Payen  have  observed  the  formation  of 
certain  dextrins  and  saccharine  substances  when  inulin  is  heated; 
whilst  DragendorfE  has  described  intermediate  products  between 
inulin  and  IsBvulose  formed  by  heating  inulin  with  water  under  pres- 
sure. In  this  paper,  a  long  account  is  given  of  experiments  on  the 
saccharification  of  inulin,  effected  either  hj  heating  inulin  in  glycerol 
or  with  dilute  mineral  acids :  the  specific  rotatory  and  cupric  oxide 
reducing  powers  of  the  various  intermediate  products  are  also  s^t 
forth  in  a  series  of  tables.  The  principal  results  obtained  are  as  fol- 
lows :— (1.)  The  intermediate  products  obtained  by  heating  inulin 
with  dilute  mineral  acids,  so  far  as  they  are  directly  comparable,  seem 
to  be  identical  with  the  products  obtained  by  heating  inulin  by 
itnelf.  (2.)  These  dextrin -like  substances  differ  from  one  another  by 
their  specific  rotatory  power,  as  also  by  their  solubility  in  water  and 
alcohol,  and  their  precipitability  by  barium  hydrate.    At  a  lower 
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temperatnTe,  the  snbetances  formed  more  nearly  resemble  innlin  as 
regards  their  sparing  solubility,  whilst  at  a  higher  temperature,  at 
first  certain  products,  metinulin  and  inuloid  are  produced,  which 
are  readily  soluble  in  water,  and  not  precipitated  by  barium  hydrate. 
After  a  more  profound  change,  the  substance  formed  shows  succes- 
sively a  slight  leBvoTotatory,  then  no  rotatory  power,  and  finally 
a  dextrorotatory  power.  The  specific  rotatory  power  varies  from 
[«]y  ==  -«41-5,  that  of  inulin,  to  [x^j  =  +30*68,  that  of  the  final 
dextrin.  (3.)  The  substances  without  specific  rotatory  power  are 
not  identical  with  IsBvuloses.  (4.)  The  saccharification  of  inulin  is 
effected  rapidly  by  dilute  acids,  reaching  its  maximum  in  15  to  30 
minutes,  according  to  the  concentration;  IsBvulose  and  the  above- 
mentioned  dextrins  are  simultaneously  produced. 

The  authors  have  also  succeeded  in  obtaining  Isvulose  in  cr^^stals 
sufficiently  well  developed  for  measuremeat,  by  freqnently  recrystal- 
lising  the  crude  crystalline  laevnlose  from  absolute  alcohol,  the 
crystallisation  in  each  case  being  induced  by  dropping  in  a  solid 
crystal ;  a  similar  product  was  also  obtained  by  the  saccharification  of 
inulin.  LaBvulose  crystallises  in  the  rhombic  system,  individual  crys- 
tals being  of  the  prismatic  and  combined  crystals  of  the  octohedral 
type.  The  axial  ratio  is  a  :  fe  :  c  =  0-80067  :  1  :  0*90674,  whilst 
110  :  IlO  =  77""  22'  and  Oil  :  Oil  =  84^  24'.  The  crystals  are 
slightly  biaxial,  resembling,  as  regards  their  action  on  polarised  light, 
certain  mixtures  of  sodium-ammonium  and  potassium- sodium  tar- 
trates. The  specific  rotatory  power  of  an  aqueous  solution  of  the  pure 
laevulose  was  [a]y  =  -89*74,  L  =  200  mm.,  c  =  3*6655  ;  t  =  22^ 
This  value  when  calculated  by  means  of  the  factor  1*129  gives  for  [«]d 
the  value  —  87*84**.  Analyses  are  also  g^ven  of  the  pure  product, 
which  prove  that  the  formula  GsHijOe  expresses  the  composition  of 

laevulose.  Y.  H.  V. 

• 

Fermentation  of  Qlyceraldehyde.  By  E.  Grihaux  (Gompt 
rend.y  105,  1176— 1177).— By  oxidising  glycerol  by  means  of 
platinum-black,  the  author  had  previously  obtained  a  liquid  which 
seemed  to  contain  glyceraldehyde,  although  the  latter  coald  not  be 
isolated  (Abstr.,  1887,  696).  When  this  product  is  distilled  in  a 
vacuum  with  dilute  hydrochloric  acid,  its  rotatory  power  is  con- 
siderably reduced,  and  a  gummy  residue  is  left  which  is  soluble  in 
absolute  alcohol.  The  residue  therefore  contains  no  dextrin,  and 
since  dextrose  is  converted  into  dextrin  under  these  conditions,  it 
follows  that  the  product  of  the  action  of  platinum-black  on  glycerol 
contains  no  dextrose.  With  phenylhydrazine,  it  yields  a  compound 
identical  with  the  hydrazine- derivative  obtained  by  Fischer  and  Tafel 
from  the  products  of  the  oxidation  of  glycerol  by  nitric  acid.  The 
author  oxidised  glycerol  by  Fischer  and  TafeFs  process,  neutralised 
with  potassium  hydroxide,  extracted  with  alcohol,  and  evaporated  the 
solution  to  dryness  in  a  vacuum.  The  product  thus  obtained  has  very 
little  reducing  power,  but  if  boiled  with  very  dilute  sulphuric  acid  it 
recovers  its  reducing  power,  and  after  nentralisation  it  ferments 
readily  in  contact  with  yeast.  Glyceraldehyde  is  not  converted  into 
glucose  by  treatment  with  hydrochloric  acid. 
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This  is  the  first  instance  of  the  synthetical  formation  of  a  sngar 
which  undergoes  alcoholic  fermentation.  It  is  evident  that  the  pro- 
perty of  fermentinfi^  in  this  manner  is  not  confined  to  carbohydrates 
containing  Ce  and  Cu.  C.  H.  B. 

Decomposition  of  Nitrosoketones.  By  H.  v.  Pechmann  {Ber,, 
20,  3213—3214;  compare  this  vol.,  p.  146).— When  boiled  with  dilute 
snlphuric  acid,  fatty  iiitroketones  are  converted  into  hydroxylamine 
and  diketones.  When  the  liquid  obtained  by  treating  an  alkaline 
solution  of  ethyl  methylacetoacetate  with  sodium  nitrite  and  sulphuric 
acid  is  distilled  with  much  sulphuric  acid,  a  yellow  distillate  contain- 
ing diacetyl  is  obtained.  N.  H.  M. 

Action  of  Zinc  Ethide  and  Zinc  lodoethide  on  Dipropyl- 
ketone.  By  P.  Mensohikoff  (/.  pr.  Ghem,  f2],  36,  347—352).— 
Both  zinc  ethide  and  zinc  iodoethide  form  condensation-products  with 
dipropyl  ketone,  but  only  the  compound  of  the  iodoethide  yields  a 
tertiary  alcohol  on  treatment  with  water.  G.  T.  M. 

Diacetyl  and  its  Homologues.  By  H.  v.  Pschmann  {Ber.^  20, 
3162 — 3164). — Bj  successive  treatment  with  sodium  hydrogen  sul- 
])hite  and  dilute  acids,  the  homologues  of  nitrosoacetone  are  converted 
into  a-diketones  (homologues  of  diacetyl),  ammonia  and  sulphuric 
acid  being  also  produced.  From  nitrosomethylacetone,  diacetyl  is 
obtained:  COMe-CMelNOH  +  H.SO,  =  COMe-CMelNSOaH  -h  H,0  = 
COMe-COMe  +  NH4HSO4. .       *  .        . 

It  is  a  yellowish-green  oil  which  boils  without  decomposition  at 
87 — 8d°,  and  does  not  solidify  when  placed  in  a  freezing  mixture  of 
ice  and  salt ;  its  odour  resembles  that  of  acetone,  and  its  vapour  is  the 
colour  of  chlorine ;  it  dissolves  in  4  parts  of  wat«r  at  15",  forming  a 
yellow  solution,  and  is  miscible  with  ordinary  solvents.  It  is  decom- 
posed by  alkalis  or  hot  alkaline  carbonates,  forms  a  coloarless,  crystal- 
line substance  with  ammonia,  and  with  phenylhydrazine  yields  two 
hydrazides,  melting  at  133°  and  242^  respectively.  With  aniline,  it 
forms  a  crystalline  product ;  with  ortbodiamines,  liquid  quinozalines 
are  produced,  and  it  combines  readily  with  alkaline  hydrogen  sul- 
phites. When  reduced  in  acid  solution,  it  is  converted  into  a  benzor.a 
which  reduces  Fehling's  solution  instantly  at  the  ordinary  tempei'atare. 
Since  in  its  physical  properties  diacetyl  differs  so  considerably  from 
glyoxal,  the  latter  compound  must  be  considered  as  a  polymeric  di- 
t'ormyl :  diacetyl,  however,  resembles  its  higher  homologues  di butyl 
and  diisovaleryl.  F.  S.  K. 

Chlorinated  Methyl  Formates.  By  W.  Hentschel  {J,pr,  Ohem. 
[2],  36,  305—317 ;  comoare  Abstr.,  1887,  1027,  1099).— Trichloro- 
methyl  chloroformate,  COCl'OCCls,  is  obtained  among  other  products 
of  the  chlorination  of  methyl  chloroformate.  When  heated  at  300^, 
it  decomposes  into  twice  its  volume  of  carbonyl  chloride ;  at  a  dull- 
red  heat,  it  yields  carbonic  anhydride  and  carbon  tetrachloride,  whilst 
in   presence  of    aluminium   chloride  it  is  rapidly   and   completely 
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resolved  into  these  substances,  giving  almost  a  theoretical  yield  of 
carbon  tetwwjhloride.  Both  dry  and  aqaeons  ammonia  convert  it  into 
carbamide,  bnt,  contrary  to  the  statement  of  Cahonrs,  no  trichlor- 
acetamide  is  formed.  If  aniline  is  used  instead  of  ammonia,  diphenyl* 
carbamide  is  formed  which,  on  further  treatment  with  trichloromethyl 
chloroformate,  yields  phenyl  isocyanate.  Trichloromethyl  chloro- 
formate  does  not  react  with  benzene  when  heated  in  closed  tubes  at 
150**,  but  if  the  substances  are  brought  together  in  presence  ot 
aluminium  chloride,  triphenylchloromethane  is  produced.  With 
alcohol  and  phenol,  trichloromethyl  chloroformate  yields  trichloro- 
methyl carbonate,  OMe'CO'OCCls,  and  phenyl  chloroformate, 
COCl'OPh,  respectively,  whilst  it  is  practically  without  action  on 
unsaturated  hydrocarbons,  such  as  ethylene  and  amylene,  when  heated 
with  them  in  sealed  tubes.  G.  T.  M. 

Ohlorinated  Methyl  Formates.  By  W.  Hentschel  (/.  pr. 
Chem,  [2],  36, 468— 480).— Trichlorm ethyl  dichlorformate,  CiHsCUO* 
(Abstr.,  1887, 1028),  is  not  formed  by  heating  together  methyl  chloro- 
formate and  perchloromethyl  formate.  By  the  action  of  aluminium 
chloride,  the  formate  is  split  up  into  carbonic  anhydride,  methylene 
chloride,  and  chloroform,  pointing  to  the  formula 

CHaCi-occi :  0, :  cci-o-ch,ci, 

rather  than  to  OMe-CjOaClj'OCCls,  where  chlormethane  and  tetra- 
chioromethane  should  be  the  products. 

By  distilling  the  formate  (1  mol.)  with  anhydrous  sodium  acetate 
(5  mols.),  acetic  acid,  acetic  anhydride,  methylene  diacetate,  and 
carbonic  oxide  and  anhydride  are  obtained ;  if  a  smaller  proportion 
of  sodium  acetate  is  used,  acetic  chloride  and  methylene  diacetate  are 
formed.  The  action  of  aluminium  chloride  on  the  formate  dissolved 
in  benzene  yields  di-  and  tri-phenylmethane.  Aniline  acts  on  the 
formate,  producing  a  crystalline  substance,  CiHgClsOiCNHPh),,  of 
unpleasant  odour,  melting  at  45^  By  the  action  of  sodiam  phenoxide 
on  the  formate,  a  phenyl  ether  corresponding  with  this  anilide  was 
obtained. 

On  chlorinating  methyl  chloroformate,  a  heavy  oil,  either  C8H9CI7O8 
or  CftHTClftOe,  boiling  at  180°,  is  obtained.  Its  vapour-density  could 
not  be  ascertained.  A.  Gt,  B. 

Action  of  Triethylamine  on  a-Bromobntyrio  Acid.    By  E. 

DuviLLiSR  (Bull,  80c,  Chim.,  48,  3 — 6). — When  a  solution  of 
«-bromobutyric  acid  (1  mol.)  is  added  to. a  saturated  aqueous  solution 
of  triethylamine  (2 — 3  mols.),  there  is  some  development  of  heat, 
and  the  liquid  separates  into  two  layers,  the  upper  of  which  is  un- 
altered triethylamine.  The  mixture  is  heated  to  complete  the  reac- 
tion, and  the  excess  of  triethylamine  distilled  off.  The  products  are 
triethylamine  hydrobromide  and  a-hydroxybutyric  acid,  the  latter 
being  soluble  in  ether.  The  barium  salt  of  this  acid  is  almost  in- 
soluble in  alcohol.  The  zinc  salt  crystallises  with  2  mols.  HjO  in 
small  nodules,  which  lose  their  water  at  110"^.     It  is  almost  insoluble 
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in  alcohol.  No  beta'iae  is  formed  in  this  reaction,  and  hence  the 
behayionr  of  triethylamine  is  analogous  to  that  of  potassium, 
barium,  or  silver  hydroxide. 

When  the  dry  substances  are  mixed  in  the  same  proportions,  there 
is  likewise  some  development  of  heat,  and  the  reaction  is  completed 
by  heating  in  closed  vessels.  The  products  are  « -hydroxy butyric 
acid,  traces  of  crotonic  acid,  and  tetrethylammonium  bromide. 

C.  H.  B. 

Solubility  of  Salts  of  Isovaleric,  Methylethylacetio,  and 
Isobulyrio  Acids.  By  L.  Sbdlitzkt  (Monatsh.,  8,  563— 576).— In 
this  paper  determinations  are  given  of  the  solubility  of  various  salts  of 
isovaleric,  methylethylacetic,  and  isobutyrio  acids,  by  the  method  of 
heating  and  cooling  described  by  Raupenstranch ;  from  these  deter- 
minations, formulsB  are  deduced,  and  the  calculated  results  in  each  case 
are  compared  with  those  found.     These  formulas  are  given  below : — 

Silver  isovalerate,  S  =  0-1774  -h  0-003349  (t  -  0*2)  + 

0-000006528  (t  -  0-2)V 

Calcium  isovalerate,  S  =  18429  -f  0-10514  (t  —  0*2)  — 

0-001091  (t  -  0-2)*. 

Calcium  isobutyrate,  S  =  20*383  -f  0*08061  («  -  1)  -h 

0-0006522  (t  -  1)«. 

Silver  methylethylacetate,  S  =  11116  +  0*0002978  (f  -  1)  + 

0-0002105  (t  -  1)». 

Calcium  methylethylacetate,  S  =  28*9822  +  0-33186  (t  -  06) 

-h  0-004417  (t  -  0-6),. 

Barium  methylethylacetate  could  not  be  obtained  in  a  crystalline 
form.  The  curves  of  solubility  in  terms  of  degrees  are  jriven  in  a 
series  of  diagrams.  V.  H.  V. 

Oxidation  of  Palmitic  Acid.  By  M.  Gr5ger  (Monatsh.,  8,  484 
— 497). — An  account  is  given  of  experiments  on  the  oxidation  of 
palmitic  acid  with  alkaline  permanganate,  under  various  conditions  of 
concentration.  The  principal  products  formed  are  acids  of  the  oxalic 
series,  namely,  oxalic,  succinic,  and  adipic ;  acids  of  the  acetic  series, 
namely,  acetic,  butyric,  caproic,  and  probably  caprylic;  and  acids  of  the 
lactic  series,  namely,  hydroxy  valeric  and  dihydroxypalmitic  acids.  Other 
conditions  remaining  the  same,  acids  of  lower  molecular  weight  are 
produced  with  greater  concentration  of  the  oxidising  solution,  and 
acids  of  higher  molecular  weight  with  more  dilute  solutions.  The 
conditions  of  each  experiment,  the  products  obtained,  and  the  methods 
by  which  they  were  separated,  are  discussed  in  detail  in  the  paper. 

V.  H.  V. 

Mixed  Acid  Anhydrides.  By  W.  Autenribth  (JBer.,  20,  3187— 
3191). — ^The  general  method  for  preparing  the  mixed  anhydrides 
consists  in  heating  the  acid  with  two  or  three  times  the  calculated 
amount  of  acetic  anhydride  in  a  reOux  apparatus  for  j-  to  -j^  an  hour. 
The  product  is  treated  with  sodium  carbonate  to  remove  excess  of 
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^etio  anhydride  as  well  as  the  acetic  acid;  the  anhydride  sepai*atc8 
as  an  oil  from  the  alkaline  liquid. 

Acetocaproic  anhydride^  GcHnO'OAc,  is  a  colourless  liquid,  which 
is  lighter  than  water  and  boils  at  165 — 175**. 

Acetovaleric  anhydride,  CsHjO'OAc,  resembles  the  above  compound  ; 
it  boils  at  147— 160^ 

AcetO'P'thioethylcrotonio  anhydride,  SEt'CMeICH"CO*OAc,  is  a  thick 
yellowish-brown  oil,  heavier  than  water,  which  when  exposed  to 
air,  gradually  decomposes  with  separation  of  crystals  of  thioethyl- 
crotonic  acid.  It  gives  a  dark-red  coloration  with  sulphuric  acid, 
but  does  not  show  the  dark-gpreen  coloration  characteristic  of  the 
thioethylcrotonic  acids  when  treated  with  isatin  and  sulphuric  acid. 
Nitric  acid  acts  violently  on  it. 

Acetohenzoic  anhydride,  COPh'OAc  (Gerhardt,  Annalen,  87,  85), 
is  readily  obtained  by  boiling  benzoic  acid  with  acetic  anhydride. 
When  treated  with  ammonia,  it  is  converted,  with  development  of 
heat,  into  benzamide  and  ammonium  acetate. 

Valerylphenylhydrazide,-  NHPh'NH'CflHgO,  prepared  by  mixing 
acetovaleric  anhydride  with  phenyl  hydrazine,  crystallises  in  yellowish - 
white  plates  melting  at  101  ^^  it  dissolves  readily  in  alcohol,  ether, 
and  chloroform,  sparingly  in  light  petroleum. 

Capronyl  phenylhydrazide,  NHPh-NH-CeHuO,  crystallises  from  light 
petroleum  in  white  needles  melting  at  116^ — 117°  (compare  Abstr., 
1887,  797).  N.  H.  M. 

Oxidation-prodnots  of  the  a-Hydrozy-aoids  of  the  Fatty 
Series.  By  V.  Aristofp  and  N.  Demjanoff  {Ohem.  Centr.,  1887, 
1157,  from  J.  Buss,  Ohem.  8oc.,  1887,  257— 271).— The  authors 
studied  the  intermediate  products  which  are  obtained  by  oxidising 
the  ethereal  salts  of  the  a-hydroxy.acids,  on  the  assumption  that  the 
ethereal  salts  of  the  ke tonic  acids  formed  by  that  reaction  ought  to 
show  a  greater  stability  than  the  ketonic  acids  themselves.  Potassium 
permanganate  was  used  as  the  oxidising  agent.  Ethyl  lactate,  in 
sulphuric  acid  solution,  gave  ethyl  pyruvate.  Ethyl  hydroxybutyrate 
gave  about  15  per  cent,  of  the  theoretical  yield  of  ethyl  propionyl- 
formate,  CH:,-CHa-CO*00,CjHe.  It  is  thus  shown  that  in  oxidising  the 
ot-hydroxy -acids,  a-ketonic  acids  are  formed  as  intermediate  products. 

J.  W.  L. 

Lactones  and  Lactonic  Acids.    By  R.  Fittig  (Ber.,  20,  3179— 

3185).— When  the  lactonic  acids,  CHX<^^^^?^jJ^>,  obtained  by 

the  union  of  aldehydes  with  succinic  acid,  are  boiled,  a  part  distils  un- 
changed, but  the  greater  portion  decomposes  yielding,  as  chief  products, 
the  monobasic    unsaturated   acids,   CHXICHCHa'COOH,    together 

with  the  lactones  CHX<  q^q^>,  and  a  small  quantity  of  the  anhy- 
dride of  the  bibasic  acids,  COOH'0HX-CH»-COOH  (?). 

Propylpara4ionicacid,CB.Fr<^_Q^XQ^Q^  ^>,  prepared  from  butyral- 
'  dehyde  and  succinic  acid,  crystallises  well,  and  melts  at  73'5°.     It 
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readily  yields  hepfylenic  acid,  C7HJ1O2,  boiling  at  224 — 226^,  andliepfo- 

lactone  (Kiliani,  Abstr.,  1886,  687),  CHPr<^^^*>CH2.  Tbis  boils 

at  232 — 237°  without  cbange,  and  behaves  qnite  similarly  to  the  other 
lactones.  The  abnormal  behaviour  observed  by  Kiliani  (he.  cit)  was 
probably  due  to  impurity. 

THchloromethyVparaconic  acid,  ^^VCH<_q,^q  z^xr  ^>,  obtained  by 

treating  chloral  with  sodium  succinate  and  acetic  anhydride,  melts  at  97®, 
and  is  sparingly  soluble.  When  treated  with  an  excess  of  haiyta- water, 
it  is  converted  into  the  barium  salt  of  iso-citric  acid.  The  Tatter  has 
therefore  the  constitution  C00H-CH(0H)-CH(C00H)'CH2<X)0H  ; 
it  could  not  be  isolated,  as  the  aqueous  solution  when  evaporated  yields 

the  lactonic  acid  COOH*0H<_qtt  .nO-O-^*  ^h\B  is  erystalline,  dis- 
solves in  water  in  all  proportions,  and  gives  salts  of  isocitric  acidl 
when  treated  with  bases. 

Phenylisohomoparacontc  acid,  C12H12O4,  is  obtained  together  with 
phenylhomoparaconic  acid  (Abstr.,  1883, 473)  by  the  action  of  benzal- 
dehyde  on  methylsuccinic  acid ;  it  melts  at  124*5°.  The  two  acids 
react  similarly,  and  when  distilled  yield  phenyl buty tones,  unsaturated 
acids,  CiiHuOa,  and  methylnaphthols,  CioHeMcOH.  The  methyl- 
naphthol  from  methylhomoparaconic  acid  has  probably  the  constitu- 
tion [Me  :  OH  =  3:4];  it  forms  yellow  needles  melting  at  89*.  The 
naphthol  from  the  iso-acid  is  colourless,  melts  at  92^,  and  is  more 
stable ;  the  constitution  [Me  :  OH  =  2:4]  is  ascribed  to  it.  Both 
compounds  give  with  bleaching  powder  a  green  precipitate,  which 
afterwards  becomes  yellow.  When  distilled  over  heated  zinc-dust, 
they  both  yield  /3-methylnaphthalene ;  this  melts  at  37 — 38'  (not 
32*6**,  Schulze,  Abstr.,  1884,  1184),  and  has  an  odour  resembling  that 
of  naphthalene. 

When  the  tetrabrorao-derivative  of  ethyl  kettpate  (Pittig  and 
Daimler,  Abstr.,  1887,  361)  is  treated  with  ammonia,  alcohol,  oxamide 
(1  mol.)  and  dibromacetamide  (2  mols.)  are  formed.  The  constitu- 
tion of  ketipatic  acid  is  therefore  COOH-CHj-CO'CO-CHj-COOH. 
The  reaction  is  similar  to  that  observed  by  Hantzsch  and  Zeckendorf 
in  the  case  of  ethyl  tetrachlorodiketoadipate  (Abstr.,  1887,  727), 
which  can  be  prepared  by  the  action  of  chlorine  on  ethyl  ketipate. 

Bimeihyldihetone  (Bidcetyl)^  COMcCOMe,  is  obtained  by  distilling 
ketipic  acid.  It  forms  a  pure  yellow  liquid  boiling  at  87 — 89°,  rather 
soluble  in  water,  miscible  with  alcohol  and  ether.  It  has  an  odour 
resembling  that  of  quinone,  and  yields  a  very  unstable  compound 
with  sulphurous  anhydride.  The  phenylhydrazine  compound,  Ci6Hi8N'4, 
crystallises  in  splendid,  slightly  yellow  needles  which  melt  at  236* 
with  decomposition  ;  it  is  sparingly  soluble  in  ether,  less  soluble  in 
alcohol.  The  dioxime,  G4HeNs02,  is  obtained  as  a  white  crystalline 
precipitate  when  a  dilute  solution  of  the  diketone  is  treated  with  free 
hydroxylamine ;  a  very  small  amount  of  the  diketone  can  be  detectrni 
by  means  of  this  reaction.  The  dioxime  is  very  stable,  and  meks 
without  decomposition  at  234**  (compare  v.  Pechmann,  this  vol^ 
p.  248).  N.  H.  M. 
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Action  of  Ammonia  on  Ethyl  Acetoaoetate  and  its  Deriva- 
tives. By  M.  Conrad  and  W.  Epstein  (Ser,,  20,  3052—3058).— 
Methyl  ^^  amidoacetoacetate^^'  NH,'CMeICH-COOMe,  is  prepared  by 
pasfling  ammonia  throngh  a  cooled  mixture  of  methyl  acetoaoetate 
with  ether  (2  parts)  in  presence  of  powdered  ammonium  nitrate.  It 
crystallises  in  lustrous,  colourless  prisms,  a  centimetre  long,  melts  at 
85**,  and  sublimes  unchanged. 

Methyl  '' amidoethxjlacetoacetate,''  NHa'CMerCEt-COOMe,  is  pre- 
pared by  treating  11*6  grams  of  methyl  acetoaoetate  with  2*3  grams 
of  sodium  and  25  grams  of  methyl  alcohol,  and  adding  ethyl  iodide; 
the  whole  is  afterwards  heated  on  a  water-bath ;  the  methyl  ethyl- 
acetoacetate  so  obtained  boils  at  186 — 188".  This  is  treated  with 
ammonia,  and  the  crystalline  product  crystallised  from  alcohol.  It 
melts  at  36— 37^ 

Ethyl  '' amidomethylacetoacetate,'*  NH/CMelCMe-COOEt,  is  pre- 
pared by  the  action  of  sodium,  in  the  form  of  wire,  on  ethyl  /3-amido- 
crotonate  (ra.  p.  37**)  dissolved  in  ether,  the  sodium  compound  being 
then  warmed  with  methyl  iodide.  It  is  a  white,  crystalline  substance 
readily  soluble  in  ether,  alcohol,  and  light  petroleum ;  it  melts  at  52 ^ 
sublimes  readily,  and  has  a  sharp  odour  and  taste.  Boiling  hydro- 
chloric acid  decomposes  it  very  readily  into  ammonium  chloride  aod 
ethyl  methylacetoacetate. 

Ethyl  "  amidoethylacetoacetate,"  NHa-CMelCEt-COOEt,  is  formed 
by  the  action  of  ammonia  on  ethyl  etliylacetoacetate ;  it  was  prepared 
by  Genther.     It  forms  white  plates  melting  at  60°. 

Ammonia  has  no  action  on  ethyl  diethylacetoacetate ;  ethyl  "  amido- 

acetoacetate  "  is  therefore  probably  ethyl  amidocrotonate  and  not  an 

imidobutyrate  (compare  Kuckert,  Ber,,  18,  618).      Ethyl  dichloro- 

acetoacetate  (cooled  with  ice)  is  decomposed  by  ammonia  into  ethyl- 

dichloracetate  and  acetamide. 

Methyl  p^amidoethyhrotoncUe,  NH/CMeiCMe'COOMe,  melts  at 
go ^go 

Ethyl  "  amidoacetosuccinnte,''  NH2-CMe:C(C00Et)CH,-C00E^, 
crystallises  in  white,  lustrous  prisms  melting  at  72^  (compare  Brandes, 
Jen.  Zeitsch.,  3,  35).  N.  H.  M. 

Action  of  Aqneons  Ammonia  on  Alkylated  Alkyl  Acetoace- 
tates,  and  of  Alcohols  on  the  Carboxyllc  Alkyl-group  in  Aceto- 
acetates.  By  T.  Peters  (Ber.,  20,  3318— 3324).— Brandes  {Jen. 
Zeitsch.y  3,  35,  and  Zeit.  fur.  Ghem.,  1866, 437)  described  the  formation 
of  two  compounds,  G7Hi30tN  and  CsHoOtN,  by  the  action  of  aqueous 
ammonia  on  methyl  ethylacetoacetate.  Conrad  and  Epstein  (preceding 
Abstr.),  employing  gaseous  ammonia,  only  obtained  the  componnd 
CiHuCN,  or  methyl  amidoethylcrotonate,  NHa'CMe :  CEt-COOMe. 
The  author  has  repeated  Brandes*  experiments  and,  besides  C7Hi30.,N, 
obtained  ethylacetoaretamide,  CHj-CO-CHEt-CONHa  (m.  p.  90°). 
This  is  undoubtedly  the  componnd  described  by  Brandes  as  C5H9O2N, 
and  probably  obtained  by  him  in  an  impure  state.  Ethylic  methyl-, 
irtobutyl-  and  isoarayl-acetoacetates  similarly  yielded  methyl-,  isobutyl-, 
and  isoamyl-acetoacetamides,  melting  respectively  at  73**,  85°,  and  127°, 
whilst,  if  Brandes'  supposition  is  correct  that  in  his  experiments  the 
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subBtitoted  etbyl-gronp  was  eliminated,  the  above  tbree  compounds 
must  bave  yielded  amides  wbich  were  identical. 

In  preparing  metbyl  etbylacetoacetate  the  author  fonnd  that  if 
ethyl  alcohol  was  employed  as  the  solvent,  the  larger  quantity  of  the 
methyl  salt  was  converted  into  the  ethyl  salt.  Making  further  experi- 
ments, he  found  that  isobutyl  or  isoamyl  salts  could  be  readily  obtained 
by  the  action  of  the  respective  alcohol  on  the  ethyl  salts,  the  action 
taking  place  especially  easily  in  the  presence  of  a  small  quantity  of 
sodium.  He  was  similarly  able  to  convert  ethyl  etbylacetoacetate  into 
the  methyl  salt  in  the  presence  of  sodium,  but  the  action  was  less 
complete  than  when  replacing  a  lower  by  a  higher  alkyl-givmp. 

L.  T.  T. 

Isomeric  Dialkylsticcmic  Acids.  By  C.  A.  Bischoff  (Ber.,  20, 
2988—2992). — The  author,  in  conjunction  with  Voit,  has  saponified 
ethyl  a-/J-dimethylethenyltricarboxylate  on  the  large  scale,  and  has 
confirmed  the  results  previously  obtained  by  him  in  conjunction  with 
ErHch  (Abstr.,  1885,  885).  In  addition,  a  second  acid  is  also  formed 
wliich  melts  at  120^,  and  is  identical  with  the  readily  soluble  butane- 
dicarboxyiic  acid  (Abstr.,  1887,  45),  and  the  product  of  change  from 
the  sparingly  soluble  dimethylsuccinic  acid  of  high  melting  points. 
Voit  has  also  succeeded  in  converting  the  two  isomeric  dimethyl- 
succinic acids  into  pyrocinchonic  acid. 

Two  Bym  metrical  diethyl  succinic  acids  are  obtained  by  saponifying 
either  ethyl  diethylacetylenetetracarboxylate  or  the  compound 
CEt(C00Et)2-CHEt-C00Et;  one  of  the  acids  is  sparingly  soluble, 
melts  at  189°,  and  can  be  converted  into  the  second,  which  is 
readily  soluble,  and  melts  at  127 — 128".  These  acids  are  probably 
identical  with  Hell  and  MUhlhauser's  isosuberic  acids  (Abstr.,  1880, 
642).  Experiments  are  in  progress  with  the  object  of  splitting  into 
two  optically  active  compounds  the  optically  inactive  dipthylsuccinic 
acid  corresponding  with  racemic  add.  W.  P.  W. 

Symmetrical  Diethylsnccinio  Acids.  By  E.  Hjblt  (Ber,,  20, 
3078 — ^3080). — Symmetrical  diethylsnccinio  acid, 

COOHCHEt-CHEt-OOOH, 

is  prepared  by  the  action  of  ethyl  a-bromobntyrate  on  ethyl  malonate 
and  sodium  ethoxide.  The  ethyl  ethylbutenyltricarboxylate  so 
obtained,  which  boils  at  280 — 282°,  is  saponified,  and  the  acid 
(ra.  p.  147°)  heated  at  150**.  The  residue  is  then  crystallised  from  hot 
water,  when  two  acids  of  the  same  composition  are  obtained ;  the  one 
melts  at  189 — 190°,  and  is  identical  with  that  prepared  by  Otto  by 
reducinj^  xeronic  acid  (Annalen,  239,  279),  and  gives  an  ethyl  salt 
boiling  at  233**,  which  is  identical  with  that  obtained  by  Heli(^er.,  6, 
30)  by  the  action  of  silver  on  ethyl  a-iodobutyrate.  The  second  acid 
melts  at  127^  When  the  acid  melting  at  189— 190**  is  heated,  it  is 
converted  into  an  anhydride  which  boils  at  about  240° ;  when  this  is 
boiled  with  wat«r,  it  yields  the  acid  melting  at  127'.  100  parts  of 
water  at  23*  dissolve  0*61  part  of  the  acid  of  higher  melting  point,  and 
about  2'4  parts  of  the  lower  melting  acid.  The  two  acids  difFer  also 
in  crystalline  form  (compare  Otto  and  B<>8sing,  this  vol.,  p.  45). 

N.  H   M. 
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Action  of  Ammonia  on  Alkyl  Salts  of  Fatty  Acids.    By  S. 

Rdhemann  (Ber.,  20,  3366—3371 ;  compare  Ti-ans.,  1887,  403).— 
Phenylhjdrazine  reacts  with  ethyl  diacetjl tartrate,  acetylphenylhjdr- 
azine  being  formed.  When  ethyl  diacetyltartaric  acid  is  treated  with 
ammonia,  tartramide,  CiHeNsOi,  is  formed.  In  a  similar  manner, 
mncamide  is  obtained  from  ethyl  tetracetylmucate. 

Ethyl  aconitate  boils  at  174 — 175'  nnder  about  22  mm.  pressure. 
When  left  in  contact  with  aqneons  ammonia  for  2  to  3  days,  it  is  con- 
verted into  citrazinamide  (he.  cit). 

When  bromine  is  added  to  a  solntion  of  citrazinamide  in  strong 
hydrochloric  acid,  the  compound  CtU^Bv^^Ot  separates  as  a  yellow 
crystalline  precipitate.  This  is  stable  when  dry,  bnt  decomposes 
slowly  in  presence  of  moisture  ;  hot  water  decomposes  it  with  evolu- 
tion of  carbonic  anhydride.  It  dissolves  Yerj  readily  in  ammonia  and 
in  aqueous  potash.  The  corresponding  chloro-derivative,  CeHaClsNaOj, 
resembles  the  bromine  compound,  but  is  more  stable ;  it  can  be 
crystallised  from  water,  but  the  solution  decomposes  when  boiled  for 
some  time.  Both  halogen-derivatives  react  with  aniline,  orthotolu* 
idine,  and  piperidine.  N.  H.  M. 

Apparatus  for  Distilling  Zinc  Methyl  and  Zinc  Ethyl.  By 
A.  Kaulfuss  {Ber.,  20,  3104— 3105).— The  apparatus,  of  which  a 
sketch  is  given,  is  so  constructed  that  the  distillation  can  be  conducted 
in  an  atmosphere  of  carbonic  anhydride.  N.  H.  M. 

Disnlphones,  R"R'.|(S02)a  and  R''2(SO,)2.  By  R.  Otto  and  R. 
C.  Casanova  (J,  pr.  Chem.  [2].  36,  433—451;  compare  Abstr.,  1885, 
261  and  537). — Efht/lenediethyldisul phone,  C2H4(SOjKt)2,  is  prepared 
by  heating  an  alcoholic  solution  of  sodium  eth3'l8ulphinate  (2  mols.) 
with  ethylene  dibromide  (1  mol.)  ;  or  by  heating  an  alcoholic  solntion 
of  sodinm  ethylenedisulphinate  (1  mol.)  with  ethyl  bromide  (2  mols.). 
The  identity  of  the  products  of  these  two  reactions  tends  to  show  that 
the  sulphur  in  these  sulphinic  acids  is  hexavalent.  The  sulphone 
crystallises  in  colourless  needles,  and  melts  at  136—137**.  Nascent 
hydrogen  in  alkaline  solution  conveHs  it  into  sodium  ethylsulphinate 
and  alcohol.  When  heated  with  aqueous  potassium  hydroxide,  it 
yields  a  thick  oil,  which,  with  benzoic  chloride,  gives  ethylsulphone- 
ethyi  benzoate,  SOaEt'CHj-CH.'OBz,  melting  at  118° ;  the  correspond- 
ing alcohol  could  not  be  isolated. 

JSthylenedimeth i/ldisulphonej  C2H4(S02Me)2,  is  formed  when  methyl 
bromide  is  substituted  for  ethyl  bromide  in  the  above  reaction ;  it 
crystallises  in  pearly  scales,  melts  at  190%  and  is  soluble  in  hot 
water.  • 

Etht/lenedipropyldisulplione,  C2H4(S02Pr)2,  forms  crystals  with  a 
pearly  lustre,  melting  at  155*". 

JDiethylenedisulphoThe,  C2H»<qq'>C2H4,  prepared  by  the  action  of 

sodium  ethylenedisulphinate  on  ethylene  dibromide,  is  identical  with 
the  oxidation  product  of  diethylene  disnlphide. 

Metaphenylenediethyldisulphone,   C6Ui(S02Et)2,    prepared    by    the 
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action  of  potassiam  benzenedisnlphinate   on  efchjl   bromide,   forms 
colourleBs  tables  melting  at  142"*. 

SO 
Phenylene-ethylenedisulphone^  C6H4<gQ*>CxH4,  obtained  hj  heat- 
ing ethylene   dibromide    with    potassiam    metabenzenedisulphinate, 
forms  very  small  crystals,  insoluble  in  most  solvents.  A.  G.  B. 

Synthetical  Researches  on  and  Constdtution  of  Uric  Add. 
By  J.  HoRBACZEWSKi  (Monatsh.y  8,  584 — 593). — The  author  has  shown 
that  uric  acid  may  be  synthetically  produced  from  trichlorolactamide 
and  carbamide  ;  it  is  also  formed,  although  in  smaller  quantity,  from 
trichlorolactic  acid,  as  also  from  amidoacetic  acid  and  carbamide.  This 
last  change  doubtless  depends  on  the  intermediate  formation  of  a 
glycocine-carbamide  which  reacts  with  the  carbamide  to  form  uric 
acid,  water,  and  ammonia,   thus:    COOHCH2'NH2,NH/CONH2  + 

T^^  J^H-G-CO-JNH 

2C0<^^»  =  C0<         II  I     +  aHjO  +  3NH,.  Similarly,  methyl- 

JNiia  ^NH-C-NH*CO 

uric  acid  may  be  obtained  from  sarcosine  and  carbamide,  as  also  from 
methylhydantoin  and  biuret  or  amyl  allophanat^.  The  formation  of 
uric  acid  from  trichlorolactic  acid  shows  that  uric  acid  is  an  ureide 
of  acrylic  acid,  whilst  the  formation  of  methyluric  acid  from  methyl- 
hydantoin shows  that  it  is  a  hydanto'in  cyanate.  The  relation  of 
uric  acid  to  lactic  acid  is  of  especial  physiological  importance,  as 
Minkowski  has  shown  that  on  removal  of  the  liver  from  geese,  con- 
siderable quantities  of  ammonia  and  lactic  acid  occur  in  the  urine, 
whilst  the  proportion  of  uric  acid  is  diminished.  It  has  further  been 
shown  by  Kandra  and  the  author  that  in  the  human  organism  the 
proportion  of  uric  acid  is  increased  by  doses  of  glycerol.  On  the 
other  hand  the  synthesis  of  uric  acid  from  amidoacetic  acid  is  of 
interest,  as  v.  Knierem  has  proved  that  in  the  organism  of  birds 
amidoacetic  acid  (glycocine)  is  converted  into  uric  acid  and  expelled 
as  such  in  the  urine ;  the  same  phenomenon  has  also  been  observed, 
to  a  less  degree,  in  the  human  organism,  since  the  glycocine  is  for  the 
most  part  converted  into  carbamide.  V.  H.  V. 

Purfliracrylio  Acid.  By  H.  B.  Hill  (Ber,,  20,  3359).— Bromine 
acts  on  furfuracrylic  acid  with  formation  of  a  crystalline  compound, 
CiHsBraOs,  which  is  decomposed  by  water  into  dibrom of urfur ethylene 
and  carbonic  anhydride.  Prom  the  dibromo-com pound,  monobromo- 
furfuracrylic  acid  crystallising  in  long  needles,  and  dibromofurfur- 
acr^lic  acid  can  be  readily  prepared.  (Compare  Markwald,  this  vol., 
p.  135.)  •  N.  H.  M. 

Thiazole  Compounds.  By  A.  Hantzsch  and  J.  H.  Wehbr 
{Ber.,   20,   3118—3132,   and  3336— 3337).— Thiazole   is  the  name 

given  to  the  isomeric  compounds,  <(^jj •  cfj^^  ^^^  ^CH 'CH'^^ ' 
no  simple  thiasole-dehvative  is  known,  but  by  the  condensation  of 
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certain  ortbo-benzene-derivatives  benzene-tbiazoles  are  formed;  for 
instance,  hydroxy phenjltbiocyanate  gives  the  compound 

c«h,<^>c-oh;, 

and  all  tbiocyanic  componnds  of  ketonic  or  aldebydic  nabnre  in  whicli 
the  carbonyl  radicle  is  in  the  ortho-position  to  the  tbiocyanic  group 
are,  in  their  stable  form,  tbiazole-derivatives,  the  atomic  complex, 

CO:CH-S-CN,  changing  into  <^;g  >C-OH.     The  term  meao-deriva- 

tive  is  suggested  for  all  compounds  in  which  the  hydroxy l-group  is 
displaced.  From  tbiocyanacetone,  Tschemiac  and  Norton  (Abstr., 
1883,  568)  obtained  a  peculiar  base,  thiocyanopropimine,  to  which 
they  gave  the  formula  Nfl  '.  CMcCHb-SCN  ;  this  sabstance  is,  bow- 

ever,   meso>amidoinetbylthiazole,    ^  r\fp  •  PH  ^^  »    ^7  neither  of 

Hofmann's  reactions  can  it  be  proved  that  this  compound  is  a  primary 
amine,  and  witb  nitrous  a^cid  it  yields  only  resinous  products,  but 
from  its  behaviour  towai'ds  methyl  iodide  only  two  hydrogen-atoms 
can  be  in  combination  with  nitrogen  ;  the  study  of  its  acetyl-deriva- 
tives  and  of  tbiocyanacetone  prove  the  above  formula  to  be  correct. 

Methylcumidomethylthiazole  hydriodide^  CiNSHi'NHMe,!!!,  is  the 
principal  product  of  the  action  of  methyl  iodide  on  thiocyanopropimine; 
it  crystallises  with  1  mol.  HjO,  and  when  treated  with  potash  yields 
methylafnidomethylthiazole  ;>  this  base  is-  a  white,  very  deliquescent, 
crystalline  substance,  not  very  readily  soluble  in  ether.  It  has  a 
sti'ongly  alkaline  reaction,  and  reacts  more  readily  with  methyl  iodide 
than  the  original  base,  an  abnormal  ammonium  iodide,  C10U14S2N3I, 
and  dimethylamidomethyUhiazole  hydriodidcf  being  formed.  The  latter 
crystallises  in  large,  transparent  plates,  with  I  mol.  H20,  and  melts  at 
54*,  the  anhydrous  substance  melting  at  155^  ;  with  potash,  it  yields 
diTnetkylamidomethyUhiazole^  which  is  a  crystalline  compound  and 
melts  at  96*.  Trimethylamidomethylthiazolitmi  iodide^  C4NSH4'NMe3l, 
is  obtained  on  heating  the  dimethyl  base  in  sealed  tubes  with  methyl 
iodide ;  it  is  a  white  solid  which  melts  at  85®,  and  is  not  decomposed 
when  boiled  with  potash. 

AcetylmethylamidoTnetkijUhiazole,  CiNSHi-NMeAo*,  is  produced  by 
acting  on  the  monomethyl  base  with  acetic  anhydride ;  it  crystallises 
in  white  needles  with  6  mols.  H|0,  and  melts  at  50'^,  the  anhydrous 
compound,  however,  melts  at  113*^.  The  existence  of  this  derivative, 
and  the  fact  that  a  diacetyl-derivative  cannot  be  obtained  from  this  com- 
pound is  strong  evidence  in  favour  of  the  formula  suggested,  and  that 
thiocyanopropimine  is  meso-amidomethylthiazole.  The  acetyl-derlva- 
tive  of  amidomethylthiazole  forms  salts  with  alkaline  hydroxides,  the 
sodium  salt,  C«H7NaN2SO  +  8H,0,  is  obtained  by  warming  it  with 
concentrated  soda.  The  formation  of  this  compound  and  the  non- 
formation  of  a  salt  in  the  case  of  the  monomethylacetyl-derivative, 
are  further  proofs  in  favour  of  the  author's  formula,  as  is  also  the 
iHshavionr  of  dimethylamidomethylthiazole  towards  bromine;  when 
this  last-named  compound  is  treated  v^ith  bromine-water,  only  one 
hydrogen-atom   is   displaced.       The    bromo-deHvative,    C6Hg6rN2S, 
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crystallises  from  alcohol  and  melts  at  114°.  Amidometbylthiazole  and 
methylamidomethylthiazole  are  completely  destroyed  by  bromine. 

Since  thiocyanacctono  yields  mesoamidomethylthiazole  when 
treated    with   ammonia,   it    must  be  represented    by   the    formala 

<  cie  •  CH^>^'  and  not  by  COMeCH,-SCN,  that  given  to  it  by 
Tscherniac  and  Norton  (loc.  cit).  It  was  obtained  by  their  method 
in  crystalline  needles  melting  at  98° ;  with  phenylhydrazine  acetate, 
hydroxylamine,  and  sodium  hydrogen  sulphite,  it  does  not  react  like 
a  ketone,  but  with  phosphorous  pentachloride  it  acts  like  a  phenol. 
The  hydroxyl-group  reacts  very  readily,  and  can  be  displaced  by 
amines ;  by  the  action  of  aniline,  anilidomethylthicuole^  CiNSHiNHPh, 
is  obtained ;  it  crystallises  from  alcohol  and  melts  at  117°.  Fara- 
toluidomethylthiazole  melts  at  125° ;  with  metaphylenediamine, 
the  compound,  C6H4(NHC4NSH4)„  melting  at  152*,  is  obtained. 

By  the  action  of  metallic  thiocyanates  on  ethyl  monochloraceto- 

acetate,  ethyl  hydroxymethylthtazolecarboxylatey  ^^CMQ-Wco-OEfi^^' 
is  formed,  a  molecular  change  taking  place  similar  to  tiiat  occurring 
in  the  formation  of  hydroxymethylthiazole ;  this  ethereal  salt  melts  at 
128°,  and,  judging  from  its  behaviour  towards  phenylhydrazine,  does 
not  contain  a  ketone-gronp.  A  compound,  C14H16O6N2S2,  which  melts 
at  142°,  is  also  formed  in  this  reaction.  F.  S.  K. 

Bromobenzenes.  By  A.  J.  Lebot  (Bull  80c.  Chim,,  48,  210 — 
216). — Benzene,  450  grams,  and  aluminium  chloride,  25  grams,  are 
mixed  in  a  large  flask,  and  the  calculated  quantity  of  bromine  is  added 
gradually,  care  being  taken  to  keep  the  benzene  in  large  excess.  The 
product  is  treated  with  dilute  hydrochloric  acid,  separated,  and  dried. 
In  this  way,  monobromobenzene  is  obtained  almost  free  from  the  di- 
derivative. 

Dibromobenzene  is  obtained  in  a  similar  manner,  using  benzene, 
240  grams,  bromine,  960  grams,  and  aluminium  chloride,  30  gram»i. 
When  treated  with  water,  crystals  of  paradibromobenzene  melting 
at  89°  are  obtained,  together  with  a  small  quantity  of  the  tri-deriva- 
tive,  which  can  be  separated  by  fractionation.  The  liquid  product  is 
mainly  dibromobenzene,  which  boils  at. 219°  and  does  not  solidify  at 
—20°,  mixed  with  some  of  the  monobromo-derivative.  The  mixture  is 
cooled  to  remove  the  para-derivative,  and  then  treated  with  faming 
sulphuric  acid  and  ordinary  sulphuric  acid,  in  which  the  liquid  readily 
dissolves.  The  product  is  treated  with  water  to  separate  the  para- 
derivative,  and  the  liquid  is  distilled  in  a  current  of  steam,  when 
metadibromobenzene  boiling  at  200°  is  obtained,  the  yield  being 
equal  to  about  10  per  cent,  of  the  bromine  taken.  The  action  of 
chlorine  on  benzene,  in  presence  of  iodine,  yields  the  ortho-  and  para- 
derivatives.  With  aluminium  chloride,  no  other  derivative  is  obtained. 
It  would  seem,  therefore,  that  in  the  reactions  in  presence  of  alum- 
inium chloride  there  is  a  tendency  to  the  formation  of  para-  and 
meta-deri  vati  ves. 

Paradibromobenzene,  when  treated  with  methyl  chloride  in  presence 
of  aluminium  chloride,  is  mainly  converted  into  cai*bonaceoaB  pro- 
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dacts;  the  liquid  produots,  besides  moDobromobenzene,  meta-  and 
paradi-bromobeuzeue,  contain  two  tribromobenzenes  melting  at  44° 
and  119*6°  respectively,  and  yielding  nitro-derivatives  which  melt  at 
93-5°  and  125°  respectively. 

It  woald  seem  that  the  aluminium  chloride  first  reduces  the  para- 
dibromobenzene  to  the  monobromo-derivative,  part  of  the  bromine 
becoming  free  and  acting  on  the  mono-derivative  with  formation  of 
the  meta-di-derivadve.  At  the  same  time,  another  portion  of  the 
liberated  bromine  forms  tri-derivatives.  These  results  are  analogous 
to  those  obtained  by  Friedel  and  Crafts  by  the  action  of  aluminium 
chloride  on  dichlorobenzene.  C.  H.  B. 

Action  of  Sulphuric  Acid  on  Chlorobenzenes.  By  Istrati 
(Bull,  Soc.  Ckim,,  48,  36—41). — 300  grams  of  pentachlorobenzene 
was  heated  with  2000  c.c.  of  Nordhausen  acid  for  seven  to  eight  hours 
per  day  during  15  days.  Hydrogen  chloride,  sulphurous  anhydride, 
and  some  water,  were  given  off.  At  the  end  of  15  days,  the  acid  was 
decanted  ofE,  a  fresh  quantity  added,  and  the  heating  continued 
15  days  longer.  No  carbonisation  took  place,  but  a  deep  maroon- 
coloured  substance  gradually  separated.  The  acid  was  neutralised  by 
barinm  carbonate  but  no  sulphonic  acid  was  obtained. 

The  maroon-coloured  substance,  after  being  washed  with  water,  dis- 
solved completely  and  I'apidly  in  sodium  or  potassiam  hydroxide  solu- 
tion, forming  a  deep  red  liquid,  and  when  this  was  filtered  and  acidified 
with  hydrochloric  or  sulphuric  acid,  the  substance  was  repi*ecipitated. 
When  dried  at  fiO°,  it  contracts  and  becomes  dark  green  with  a  metallic 
lastre.  It  is  insoluble  in  boiling  water,  which  removes  traces  of  a 
colourless,  crystalline  substance,  but  it  is  soluble  in  concentrated  alcohol, 
very  slightly  soluble  in  ether,  chloroform,  or  carbon  bisulphide,  quite 
insoluble  in  benzene.  The  alcoholic  solution,  which  is  cherry-red  by 
transmitted  light  and  yellowish-green  by  reflected  light,  and  has  very 
great  tinctorial  power,  deposits  no  solid  on  cooling,  hence  it  seems 
probable  that  a  compound  is  formed.  The  substance  will  not  crystal- 
lise trom  alcohol,  and  is  not  fusible.  When  heated  to  redness,  it  burns 
and  leaves  a  residue  of  carbon  which  is  only  combustible  at  a  very 
high  temperature.  It  contains  36*83  per  cent,  of  chlorine,  and  is  free 
from  sulphur.  The  potassium  salt  is  deep  brown  with  a  metallic 
lustre,  and  is  readily  soluble  in  water,  forming  a  deep  red,  non-dichroic 
solution.  The  barinm,  iron,  tin,  mercury,  aluminium,  magnesium, 
cadmium,  nickel,  and  other  salts,  are  obtained  by  double  decomposi- 
tion. They  are  all  pale  or  deep  red,  and  are  insoluble  in  water,  with 
the  exception  of  the  silver  salt,  which  blackens  rapidly,  and  of  the 
mercuric  salt,  which  separates  slowly  from  the  solution.  The  com- 
pound seems  to  have  a  phenolic  function,  and  the  author  proposes  to 
call  it  Fraticein, 

Francein  is  readily  attacked  and  dissolved  by  cold  fuming  nitric 
acid.  When  heated  in  sealed  tubes  at  150°  to  180°  for  six  hours, 
large,  colourless  crystals,  separate.  Francein  can  also  be  obtained  by 
the  action  of  ordinary  concentrated  sulphuric  acid,  and  in  this  case 
another  substance  of  the  same  composition  as  francein,  but  much 
more  soluble,  is  also  formed  at  the  same  time. 
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Tetrachlorbenzene  (200  c.c),  when  heated  to  boiling  with  concen- 
trated sulphuric  acid  (1200  c.c.)  for  105  hours,  is  completely  dissolved 
with  evolution  of  water,  hydrogen  chloride,  and  large  quantities  of 
Hulphnrons  anhydride.  No  snlphonic  acid  is  formed,  bat  the  chief 
product  is  a  colonring  matter  which  retains  a  volatile  substance ; 
this  sublimes  at  100°,  crystallises  in  slender  needles,  and  has  an  oduur 
resembling  that  of  benzoic  acid.  This  substance  is  removed  by  treat- 
ment with  boiling  water,  when  a  reddish-brown  solid  is  left  easily 
soluble  in  alkalis.  A  considerable  portion  is  soluble  in  boiling  water 
and  especially  in  alcohol,  forming  a  solution  which  is  pale- brown  by 
transmitted  light,  and  dull-green  by  reflected  light.  The  more  soluble 
portion  contains  33*12  per  cent,  of  chlorine  ;  the  portion  insoluble  in 
water  contains  38*72  per  cent. 

In  the  preparation  of  trichlorobenzenesul phonic  acid,  when  the  sul- 
phuric acid  is  diluted  with  water,  it  yields  a  red  product  insoluble  in 
water,  but  easily  soluble  in  alcohol ;  this  is  infusible  and  very  dark- 
coloured  with  a  metallic  lustre. 

The  formation  of  hydrogen  chloride  and  sulphurous  anhydride  in 
these  reactions  is  of  special  interest.  It  is  probable  that  under  the 
influence  of  the  sulphuric  acid,  which  plays  the  part  of  an  oxidising 
agent,  part  of  the  chlorine  leaves  the  benzene  nucleus,  the  sulphuric 
acid  being  reduced.  This  action,  which  is  quite  secondary  with  the 
lower  chlorobenzenes,  becomes  the  dominant  reaction  with  the  higher 
derivatives.  In  the  case  of  the  trichloro- derivative,  both  reactions  ai-e 
well  marked. 

When  pentachloronitrobenzene  is  heated  with  concentrated  sul- 
phuric acid,  water  and  hydrochloric  acid  are  given  off  in  large  quan- 
tities, but  very  little  sulphurous  anhydride  is  liberated.  On  diluting 
with  water,  a  crimson  precipitate  forms.  This  substance  is  not 
soluble  in  alkalis,  but  dissolves  in  warm  alcohol  from  which  it 
separates  on  cooling.  A  dilute  alcoholic  solution  is  golden-yellow  by 
reflected  light  and  pale-red  by  transmitted  light.  C.  H.  B. 

Nitrochlorethylbenzenes.  By  Isteati  (Bull  8oc.  Chim.,  84, 
41 — 4:3). — Paradichlorethylbenzene  when  boiled  with  concentrated 
sulphuric  acid  and  fuming  nitric  acid  for  50  hours,  fresh  nitric  acid 
being  added  each  day,  yields  a  solid,  crystalline  product  completely 
soluble  in  the  warm  acids,  from  which  it  is  precipitated  by  adding 
water.  This  nitro-derivative  is  readily  soluble  in  a  mixture  of  alcohol 
one  part  and  ether  two  parts.  When  treated  with  boiling  water,  the 
compound,  C6H3ClaEt'N02,  is  dissolved  and  is  deposited  on  cooling. 
It  is  very  soluble  in  alcohol  and  ether,  and  crystallises  in  laraellfe 
melting  at  175°.  Its  solution  is  feebly  acid,  and  is  not  precipitated  by 
lead  salts,  and  is  not  oxidised  by  potassium  permanganate  in  the  cold. 
Ferric  chloride  gives  an  abundant  yellowish- white  precipitate. 

The  portion  less  soluble  in  water  has  the  composition  CsCl2Et(N0,)s, 
and  is  easily  soluble  in  alcohol,  ether,  and  benzene.  It  forms  small 
hard  crystals  which  melt  at  about  195°  with  partial  decomposition. 
The  alcoholic  solution  mixed  with  an  aqueous  solution  of  ferric 
chloride  yields  a  slight  precipitate  after  some  time. 

100  grams  of  the  compound  CeHjCUEt'NOj  was  boiled  for  12  hours 
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with  500  c.c.  of  faming  nitric  acid,  and  then  with  a  mixtnre  of  faming 
nitric  and  Rulphuric  acids.  The  prodact  consists  of  two  isomerides 
which  can  be  separated  by  treatment  with  wai'm  alcohol.  The  less 
soluble  compoand  forms  hard,  white  crystals  which  dissolve  in  ether 
and  melt  at  82°.  The  more  sohible  compoand  has  a  strong  aromatic 
odour  and  forms  crystals  melting  at  150**.  These  compounds  contain 
24  per  cent,  of  chloinne.  C.  H.  B. 

Orthooyanotoluene.  By  S.  Gabriel  and  B.  Weise  (J?cr.,  20, 
^197— ^\99).—Orthocyanohenzal  chloride,  CN-C«U4-CHCl2,  is  prepared 
by  boiling  the  oil  obtained  in  the  preparation  of  orthocyanobenzyl 
chloride  (Abstr.,  1887,  1035),  whilst  chlorine  is  being  passed  through. 
It  boils  at  260''.  When  heated  with  fuming  hydrochloric  acid  at  170°, 
orthophthaldehydic  acid,  melting  at  97°,  is  formed.  Strong  sulphuric 
acid  converts  it  into  diphthalide  ether  (m.  p.  221^). 

Orthocyavobenzotrichloride,  CN'CeH^-CCls,  is  obtained  by  the  fnrther 
action  of  chlorine  on  the  oil  from  cyanobenzene  chloride,  and  crystal- 
lises from  alcohol  in  monoclinic  crystals  of  a  vitreous  lustre ;  a  :  b  :  c  =^ 
1-5464  :  1  :  11056 ;  fi  =  73°  53'.  It  melts  at  94—95°,  and  boils  at 
about  280°.  N.  H.  M. 

Action  of  Nitric  Acid  on  Pentamethylbenzene.  By  M. 
GoTTSCHALK  (Ber,,  20,  3286— 3288).— When  oxidised  with  dilute 
nitric  ac^id,  pentamethylbenzene  yields  ietrameihylhenzenecarhoxylic 
add,  C«HMe4-C00H  [COOH  :  Me*  =  1  :  2  :  3  :  4  :  5].  This  acidcrys- 
tallises  from  alcohol  in  colourless  needles,  and  melts  at  165°.  Its 
harium  salt  crystallises  in  anhydrous  scales  or  in  tufts  of  needles, 
(CuHiaOsBa  -f  2H2O.  When  the  barium  salt  is  heated  with  lime, 
it  yields  prehuitene.  Small  quantities  of  polybasic  acids  were  also 
formed  but  were  not  examined. 

When  dissolved  in  cold  fuming  nitric  acid,  pentamethylbenzene 
yields  dinitroprehnitene.  The  author  believes  that  the  reaction  is 
analogous  to  that  noticed  by  Jacobsen  (Abstr.,  1886,  694),  when 
dnrene  is  treated  with  fuming  sulphuric  acid,  but  he  has  not  been  able 
to  isolate  hex  am  ethyl  benzene  from  the  products  of  the  reaction. 
Nitropentamethylhenzene,  Ci!Me5'N02,  is  obtained  by  the  slow  action  of 
bromine  vapour  on  a  mixture  of  pentamethylbenzene  and  silver  nitrate 
at  ordinary  temperatures.  It  crystallises  from  alcohol  in  long  ueedles 
melting  at  202°.  L.  T.  T. 

Phenylacetylene  and  Diphenyldiacetylene.  By  A.  F.  Holle- 
MAN  (Ber.,  20,  3080 — 3082).— Phenylacetylene  is  prepared  by  boiling 
monobromocinnamene  with  alcoholic  potash.  The  bromocinnameue 
was  obtained  from  ethyl  benzene  by  the  method  of  Friedel  and  Bahlson 
{Bull  80c.  Chim,,  35,  55). 

Diphenyldiacetylene  is  prepared  by  the  method  of  v.  Baeyer  and 
Landsberg  (Ber,,  15,  57)  ;  it  melts  at  88°  (not  97%  Glaser,  Annalen, 
154,  151).  Bromine  (4  mols.)  acts  on  diphenyldiacetylene  (1  mol.) 
with  formation  of  a  tetrabromide  melting  at  173°,  and  a  compound 
melting  at  149 — 153*;  analyses  of  the  latter  point  to  the  formula 
CieHioBr.-CwHioBn.  N.  H.  M. 
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lodophenolB.  By  E.  Nolting  and  T.  Stbickkr  (Btr,,  20,  3018— 
8023 ;  compare  this  Journal,  1874,  259 ;  Zeit.fur  Chem.  [2],  4,  322).— 
Orthiodophenol  remains  practically  colourless  after  two  years*  exposare 
to  the  air  and  light.  When  treated  with  nitric  acid,  iodine  is  set  free, 
but  chloriodopbenol  is  formed  if  chlorine  is  passed  through  its  sola- 
tion  in  carbon  bisnlphide.  When  fused  with  potassium  hydroxide, 
orthiodophenol  yields  catechol  free  from  resorcinol,  even  at  tempe- 
ratures above  250°. 

Metiodophenol  is  formed  bj  the  usual  reactions  from  metiodonitro- 
benzene  and  metamidophenol ;  it  is  necessary  to  diazotise  metiodaniline 
in  an  excess  of  acid,  otherwise  a  compound  is  obtained  which 
crystallises  in  red  needles,  melts  at  145°,  and  is  possibly  diiodoxyazo- 
benzene,  CtU^l'Nt'CeHsI'OH.  Metiodophenol  crystallises  from  light 
petroleum  in  white  needles  melting  at  39°,  or  sublimes  in  small,  snow- 
white  needles  melting  at  40^.  It  is  readily  soluble  in  the  usual 
solvents,  does  not  liberate  iodine  when  treated  with  chlorine  or 
fuming  nitric  acid,  even  when  boiled  with  the  latter,  and  on  fusion 
with  potassium  hydroxide  yields  resorcinol  free  from  catechol. 

Pariodophenol  is  readily  obtained  from  paramidophcnol.  It  forms 
long  needles,  melts  at  93 — 94°,  yields  iodine  when  treated  with  nitric 
acid,  bat  not  with  chlorine,  and  on  fusion  with  potassium  hydroxide 
at  higher  temperatures,  yields  resorcinol  instead  of  quinol. 

To  explain  the  formation  in  fusions  with  potash  or  soda  of  resorcinol 
from  ortbo-  and  para-derivatives,  and  of  catechol  from  meta-deriva- 
tives  without  assuming  the  occnrrenceof  intramolecular  change,  Nolting, 
recalling  the  fact  that  fused  alkalis  sometimes  act  as  oxidising,  and 
sometimes  as  reducing  agents,  suggests  that  both  these  actions  occur 
during  fusion  ;  1  :  3  bromophenol,  for  example,  being  first  oxidised  to 
1:2:3  dihydroxybroinobenzene,  which  is  then  reduced  to  catechol. 

W.  P.  W. 

Solid  Orthiodophenol  ftom  Iodine  and  Sodiom  Phenozide. 
By  C.  SCHALL  (Ber.,  20,  3362— 3364).— When  the  orthiodophenol 
obtained  by  the  action  of  iodine  on  sodium  phenoxide  (Abstr.,  1883, 
1109)  is  kept  for  some  months,  crystals  separate,  melting  at  42 — ^°. 
These  dissolve  sparingly  in  hot  water,  and  separate  as  an  oil  which 
crystallises  when  a  crystal  is  added.  It  then  melts  at  39 — 40°.  An 
iodine  determination  and  the  vapour-density  show  that  the  substance 
is  pure  orthiodophenol.  The  crystals  are  at  first  lustrous  and  trans- 
parent, but  become  slightly  red  when  exposed  to  air ;  they  are  doubly 
refractive,  and  are  probably  monoclinio  (compare  Neumann,  Annalen^ 
241,  67).  N.  H.  M. 

Occurrence  of  Catechol  in  Raw  Beet-sugar.     By  £.  O.  v. 

LiPPMANN  (Ber.,  20, 3298 — 3:501). — The  author  has  examined  a  sample 
of  raw  beet-sugar  which  showed  a  strong  reducing  action  on  Feb  ling's 
solution,  but  from  its  mode  of  manufacture  could  not  contain  invert- 
sagar.  An  ethereal  extract  yielded  small  quantities  of  catechol  and  of 
an  acid,  CtHioOi,  which  showed  most  of  the  properties  of  catechol, 
and  yielded  that  substance  when  heated.  The  author  cannot  tell 
whether  these  substances  -v^ere  derived  from  the  beettx>ot,  or  were 
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formed  bj  the  decomposition  of  part  of  the  carbohydrates  daring  the 
process  of  manufacture. 

Catechol  reduces  Fehling's  solution,  but  not  Soldaini's  solution,  and 
the  author  therefore  advises  the  use  of  the  latter  in  preference  to 
Fehling's  solution  in  sugar  testing.  L.  T.  T. 

Hydroxyquinones.  By  B.  Nietzki  and  F.  Kehruamn  (£er.,  20, 
3160 — 3153). — The  authors  try  to  prove  experimentally  that  the 
formula  of  tetrahydroxyquinone  is,  C6(OH)iO«  [0:0=1:  4],  and 
that  of  rhodizonic  acid,  C,(0H),04  [OH  :  OH  =  3  :  6].  By  mixing 
an  aqueous  solution  of  tetrahydroxyquinone  with  a  salt  of  orthotoluy l- 
enediamine,  and  adding  sodium  acetate,  a  green ^  crystalliue  sub- 
stance is  precipitated.  This  dissolves  in  alkalis  and  dilute  mineral 
acids ;  when  dried  at  increased  temperatures,  it  turns  brown,  and  is 
ultimately  converted  into  the  aziue  of  rhodizonic  acid  ;  when  oxidised 
it  yields  diqninoylazine,  CeOilNsCiUe.  From  its  marked  basic  pro- 
perties, it  was  thought  that  only  one  nitrogen-atom  had  entered  into 
reaction,  and  that  its  formula  was  C6(OH)40lNC7HeNHa,  analysis 
showed,  however,  that  its  true  composition  was  CuHioNsOi,  and  two 
formuliB, 

CeCOH)*/  I  \C,H.  [N :  N  =  1 : 2],  or  C.O(OH)3<5^>CtH. 

[N  :  NH  :  O  =  1  :  2  :  4],  are  suggested.  Now  if  tetrahydroxyquinone 
is  an  orthoqninone,  it  would  react  with  diamines  even  when  the  hydro- 
gen of  the  hydroxy l-group  is  displaced ;  but  with  tetrabenzoyltetrahy- 
droxyquinone  no  reaction  takes  place.  By  heating  tetrahydroxy- 
qninoue  with  acetic  chloride,  a  yellow,  crystalline  (iiace^^derivative, 
C60%(OAc)3(OH)2,  is  obtained ;  it  melts  at  205**,  is  soluble  in  alcohol 
and  ether,  but  less  readily  in  water ;  it  acts  like  a  bibasic  acid,  and 
with  orthotoluylenediamine  yields  a  compound  very  similar  to  that 
obtained  from  tetrahydroxy benzene ;  it  is  moreover,  in  its  whole 
behaviour,  very  similar  to  chloranilic  acid,  and  has  therefore  the  con- 
stitution [(OH),  :  (OAc),  =  2:5:3:6].  From  these  results,  it 
follows  that  tetrahydroxyquinone  is  a  paraquinone,  and  that  the 
second  of  the  above  formulad  shows  the  constitution  of  the  compound 
formed  with  oi-thotoluylenediamine.  F.  S.  K. 

DimtroBOcresorcinol.  By  S.  v.  Kostanecki  (Ber.,  20,  3133— 
3137). — As  paraquinon-oximes  are  obtained  by  acting  on  monhydric 
phenol-derivatives  with  nitrous  acid,  it  is  usually  accepted  that  when 
more  than  one  isonitroso-group  enters  into  a  polyhydric  phenol,  each 
takes  up  the  para-position  with  respect  to  a  hydroxyl-group.  The 
symmetrical  formula  CeHaOjCNOH),  [O,  :  (NOH>j  =  I  :  3  :  5  :  6]  has 
therefore  been  given  to  dinitrosoresorcinol,  and  its  correctness  is  the 
subject  of  this  research. 

Resorcinol  and  orcinol  give  dinitroso-compounds  when  treated 
with  only  one  molecule  of  nitrous  acid,  but  from  betoroinol 
C«H»Me2(0H),  [Mca  :  (OH),  =  1:4:3:5]  a  mono-derivative  only  is 
obtained  even  with  an  excess  of  nitrous  acid,  and  this  abnormal 
behaviour  can  only  be  explained  by  the  supposition  that  the  methyl 
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radicle  occupies  the  position  which  would  be  taken  np  by  the  second 
isonitroso-gronp.  The  formula  of  dinitroso-orcinol  is  therefore 
CeHMe(NOH),0,  [Me  :  (NOH),  :  O,  =  1  :  2  :  4  :  3  :  5],  and  of  dini- 
trosoresorcinol,  C«H2(NOH)202  [(NOH),  :  O,  =  1  :  3  :  2  :  4].  These 
formulaa  are  supported  by  the  behaviour  of  cresorcinol,  C«H3Me(0H)a 
[Me  :  (OH)g  =  1  ;  2  :  4],  towards  nitrous  acid,  a  dinitroso-derivative 
being  produced.  Since  in  cresorcinol  there  is  only  one  para-position 
free,  it  is  probable  that  the  symmetrical  formula  for  dinitrosoresorcinol 
is  wrong.  Dinitrosocresorcinol  was  obtained  in  the  form  of  a  pale- 
green  substance,  which  ci'ystallises  with  1  mol.  H2O.  When  heated 
in  a  capillary  tube  above  160°,  it  explodes;  it  is  sparingly  soluble  in 
water  and  alcohol,  insoluble  in  ether,  chloroform,  and  benzene. 
Nitric  acid  oxidises  it  to  dinitrocresordtwl^  C6HMe(N03)2(OH)2, 
which  crystallises  in  long,  yellow  needles,  and  melts  at  90%  it  is 
sparingly  solable  in  cold,  more  readily  in  hot  water,  readily  soluble 
in  ether  or  alcohol;  it  imparts  a  bright-yellow  colour  to  animal 
fibres.  It  is  probable  that  dinitrosocresorcinol  has  the  formula 
C«H0,(N0H)2lkle  [O, :  (NOH),  :  Me  =  I  :  3  :  2  :  4  :  6],  and  that 
dinitrosoresorcinol  has  an  analogous  constitution,  namely  [Oi :  (NOH)a 
=  1:3:2:4].  P.  S.  K. 

Action  of  Nitrous  Acid  on  Anethoil.  By  P.  Toennies  {Ber.,  20, 
2982  —  2087). — The  compound  of  anethoil  and  nitrous  acid, 
OMe-CeH4-C3H4(NA)  (Abstr.,  1879,  35,  617),  as  already  described 
(Abetr.,  1881,  167),  when  heated  with  alcohol  or  aqueous  potash, 
yields  an  isomeric,  crystalline  product,  which  dissolves  readily  in 
alkalis,  but  is  precipitated  by  acids  from  the  solution,  with  the  loss 
of  the  elements  of  a  molecule  of  water,  in  the  form  of  a  well- 
crystallised  compound,    OMe-CcHi'C^j^  q  >>.      This  substance,  by 

the  action  of  alcoholic  potash,  is  converted  into  an  isomeric  com- 
pound, which  readily  yields  methoxycyanobenzene,  OMe'CiHi'CN, 
when  heated  with  hydrochloric  acid.  The  compound  of  anethoil  and 
nitrons  acid,  in  addition,  forms  an  acetate, 

OMe-CjarC(NOAc)'CMeH(ONO), 

when  treated  with  acetic  chloride,  and  on  these  grounds  is  now 
regarded  by  the  author  as  an  isonitroso-derivative  of  the  formula 
OMe-C6H4C(N-OH)-CMeH(ONO).  The  acetate  cannot  be  distilled 
in  a  vacuum  without  undergoing  decomposition  into  acetic  acid  and 
the  nitrosoketone,  OMe'C6tr4*C(N*OH)'COMe,  which  forms  an  oil 
readily  crystallising  in  yellow  needles.  This  compound  is  easily 
decomposed  by  boiling  hydrochloric  acid,  yielding  hydroxylamine 
and  the  diketone  0Me*C«H4*C0*C0Me,  which  can  also  be  obtained  by 
treating  the  compound  of  anethoil  and  nitrous  acid  with  hydrochloric 
acid  in  the  cold ;  it  is  a  yellow  oil,  and  reacts  with  phenylhydrazine 
to  form  the  beautifully  crystalline  dihydrazide, 

OMe-C«H4'C(N2HPh)CMe-N,HPh. 

The  isonitrosoketone  is  obtained  also  when  the  compound  of  anetho'il 
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and  nifcrons  acid  is  treated  with  alcoholic  potash,  and  the  product, 
after  the  evolution  of  nitrous  oxide  has  ceased,  is  dissolved  in  water 
and  precipitated  by  hydrochloric  acid.  On  reduction,  it  is  converted 
into  two  compounds,  one  of  which  is  the  base  OMe'C^H^'CHAcNHz, 
and  the  second  is  the  ketone  OMe'C«H4*CH2Ac,  derived  fi'om  this  by 
loss  of  ammonia.  This  ketone  is  an  oil  of  pleasant  odour,  boils  at 
264°,  and  yields  an  oily  compound  with  phenyl  hydrazine.  The 
ketonic  base  also  forms  a  condensation  compound  with  phenyl- 
hydrazine,  and  is  converted  into  the  acetate,  0Me'C«H4'CHAc'NHAc, 
by  the  action  of  acetic  anhydride,  whilst  its  solution  in  hydrochloric 
acid,  if  treated  with  aqueous  potash,  yields  a  condensation  compound, 

OMe-CBH4-CH<^^^-^>CH-CeH4-OMe.     This   tertiary  base    does 

not  react  with  acetic  acid  or  nitrous  acid,  but  forms  with  methyl 
iodide  at  100°  a  beautifully  crystalline  hydriodide  of  a  mono- 
methylated  base ;  on  heating  this  it  is  readily  converted  into  methyl 
iodide  and  the  ori^nal  bnse,  but  forms  with  aqueous  soda  a  scarlet- 
red  powder  yielding  well-crystallised  salts  with  hydrochloric  acid 
and  platinic  chloride. 

The  addition  product  of  cinnamene  and  nitrous  acid,  C«H3Ph(NaOs), 
exhibits  properties  very  similar  to  those  of  the  anethoil  compounds. 
By  reduction,  it  yields  a  base,  C2HjPh(0H)'NHa,  and  on  treatment 
with  sulphuric  acid,  is  converted  into  phenylnitroethylene  with  the 
evolution  of  nitrous  oxide.  When  the  cinnamene  additive  compound 
is  treated  with  aniline,  nitrous  oxide  is  also  evolved,  and  a  new 
base  probably  of  the  formula  NHPh-CH(OH)-CPh  I NOH  is  obtained ; 
this  is  decomposed  by  hydrochloric  acid  iato  benzaldehyde,  benzo- 
nitrile,  and  aniline.  A  similar  reaction  also  occurs  when  ammonia 
and  methylamine  are  employed  instead  of  aniline,  and  in  this  respect 
the  cinnamene  compound  differs  from  the  anethoil-derivative,  since  the 
latter  when  treated  in  like  manner  with  ammonia  and  methylamine 
yields,  with  evolution  of  nitrous  oxide,  the  diketone, 

OMe-C«H,-CO-COMe. 

as  chief  product,  only  small  quantities  of  the  bases 

OMe-CsH4C(NOH>CHMe-NH2, 

and  0Me-C«H4-C(N0H)-CHMe-NHMe  being  obtained.  The  research 
IB  being  continued.  W.  P.  W. 

Action  of  Phosphorous  Pentasulphide  on  Aniline.  By  A. 
Knop  (Ber,,  20,  3352—3353).  When  phosphorous  pentasulphide  is 
heated  with  aniline  at  a  temperature  not  exceeding  150"^,  and  the 
product  is  steam- distilled  and  crystallised  from  alcohol,  the  compound 
PS'CisHigNs  is  obtained  in  monoclinic  crystals,  melting  at  153"^ ;  the 
reaction  is  accompanied  by  a  violent  evolution  of  hydrogen  sul- 
phide. 

Chevrier  (Z&it,  fur  Ghem,^  1868,  569),  by  the  action  of  phosphorus 
sulphochloride  on  aniline,  obtained  an  amorphous  compound  melting 
at  78^,  of  the  same  percentage  composition  as  that  descnbed  above. 

N.  H.  M. 
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Sandmeyer's  Reaction.  Substitution  of  Cyanogen  for  the 
Amido-group.  By  F.  Ahrens  (Ber,,  20,  2952— 2958).— The  three 
isomeric  amidophenolfi,  when  diazotised  and  heated  with  Sandmeyer's 
solnfcion  of  potassium  cyanide  and  copper  snlphate  (Abetr.,  1885, 
149).  are  readily  converted  into  the  corresponding  cynnophenols  (com* 
pare  next  Abstract).  To  obtain  a  good  yield  of  orthocyanophenol, 
it  is  necessary  to  separate  the  diazochloride  of  orthamidophenol 
before  treatment  by  Sandmeyer's  method,  but  this  step  can  be  omitted 
in  the  other  two  cases.  Orthanisidine  can  in  like  manner  be  con- 
verted into  cyananisoil. 

Paramidoacetophenone,  on  similar  treatment,  yields  cyanacettvphe^ 
none,  CN*C«N4*C0Me.  This  crystallises  in  white  needles,  melts  at  60 — 
61°.  is  insoluble  in  water,  but  readily  soluble  in  alcohol  and  ether,  and  on 
hydrolysis  is  converted  into  Meyer's  acetylbenzoic  acid  (m.p.  =  200*). 
The  oximej  CN-C«H4*CMe!N0H,  crystallises  in  white  scales  melting 
at  160''.  Paramidobenzophenone,  under  like  conditions,  forms  a 
ryanohenzophenoney  CN*C«H4'C0Ph,  crystallising  in  yellowish- white 
granules  melting  at  107 — 108°,  and  this,  on  hydrolysis,  yields  para- 
benzoylbenzoic  acid.  The  oxime,  CN'C6H4*CPh:NOH,  crystallises  in 
white  scales  and  melts  at  176°. 

When  paramidodimethylaniline  is  similarly  treated,  and  the  product 
extracted  with  ether,  an  oil  is  obtained  which  conld  not  be  purified, 
but  probably  consists  of  dim  ethyl  amidobenzonitrile,  CN'C6H4*NMefc 
since,  on  hydrolysis  with  alcoholic  potash,  it  yields  an  acid  identical 
with  Michler's  paradiraethylamidobenzoic  acid. 

The  author  has  not  succeeded  in  converting  sulphanittc  acid  into 
cyanobenzenesulphonic  acid  by  this  reaction.  W.  P.  W. 

Orthocyanophenol.  By  V.  Meter  (Ber,,  20,  3289).— Repeating 
Ahrens'  experiments  on  the  effect  of  Sandmeyer's  reaction  on  amido- 
phenol,  the  author  entirely  failed  to  get  the  cyanophenol  described  by 
Ahrens  (preceding  Abstract),  but  obtained  salicouitrile  (Tiemann, 
this  vol.,  p.  276).  L.  T.  T. 

Derivatives  of  Paramidoisobutylbenzene.  By  C.  Gelzes 
(Ber,,  20,  3253 — 3259) . — Nitracety  lamidcisohutylhenzene, 

C4H9'CeH3(N02)-NHAc, 
is  obtained  on  niti*ating  acetylamidoisobutylbenzene  at  0°  ;  it  crystal- 
lises, in  slender,  "yellow  needles,  and  melts  at  250 — 252°,  with  some 
decomposition.       When    reduced,    an    anhydro-base    seems    to     be 
formed. 

Niframtdoisohutylhe^izene,  C4H9*CeHafNO«)'NH2,  prepared  by  the 
action  of  cold  alcoholic  potash  on  the  acetyl-compound,  crystallises 
in  yellowish -red,  short  needles  or  plates,  melts  at  106*5°,  is  only 
sparingly  soluble  in  hot  water,  readily  in  alcohol,  benzene,  and  ether. 
The  salte  are  very  soluble,  and  are  not  characteristic. 

Diamidoisohutylhenzeney  C4H9*C6H3(NH2)a,  obtained  by  the  reduction 
of  the  preceding  compound,  crystallises  in  micaceous,  colourless  scales 
or  tables,  melts  at  97*5°,  distils  at  280 — 282°,  and  is  sparingly  soluble 
in  cold,  readily  solnble  in  hot  water  and  in  alcohol,  ether,  and 
benzene.      The   hydrochloride,  CioHi8N3,2HC1,  forms  lustrous,  white 
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plates ;  the  picrate  crystallifies  in  slender,  yellow  needles ;  the 
oxalate  forms  thin^  white  plates.  Like  other  orthodiamines,  it  forms 
componnds  with  phonanthraqainone  and  benzil. 

CeH4-C-N 
Phenanihraisohutylphenazine,    \        \\    \  ^CeHs'CiH,,     prepared     by 

adding  the  diamido-base  to  a  solution  of  phenanthraqninone  in  glacial 
acetic  acid,  crystallises  in  pale-yellow,  interlaced  needles,  melts  at 
146* 5°,  and  is  very  sparingly  sol  able  in  hot  water  or  cold  alcohol,  readily 
in  ether  or  benzene.  It  is  not  decomposed  when  boiled  with  hydro- 
chloric acid.  With  concentrated  sulphnric  acid,  it  gives  a  charac- 
teristic cherry-red  coloration. 

CPh-C-N 
Benziloisohutylphenazine,  |         ||    |  \CeHB'C4Ht,  forms  nearly  white, 

CPh-C-N'^ 
slender  needles,  melts  at  144°,  is  insoluble  in  water,  moderately 
soluble  in  alcohol,  and  readily  in  benzene,  ether,  and  carbon  bi- 
sulphide. It  has  very  feeble  basic  powers,  but  a  hydrochloride, 
(C24H«Nj)t,HCl,  is  described  ;  it  forms  a  greenish,  crystalline  powder, 
and  is  decomposed  when  dissolved.  A.  J.  G. 

Condensation  of  Chloral  Hydrate  with  Tertiary  Aromatic 
Amines.  By  O.  KNf^FLBB  and  P.  Boessneck  (Ber.,  20,  3193—3195). 
—The  compound,  CCl8-CH(OH)-aH4-NMe,  (Abetr.,  1886,  458),  is 
best  prepared  by  treating  a  solution  of  200  grams  of  chloral  hydrate 
in  300  grams  of  dimethylaniline  with  110  grams  of  powdered  zino 
chloride.  After  some  weeks,  the  viscous  mass  becomes  crystalline. 
The  base  is  then  converted  into  the  hydrochloride.  The  yield  is 
82  per  cent,  of  the  theoretrical.  The  sulphate  crystallises  in  cubes  more 
soluble  than  the  hydrochloride. 

Paradimefkylam  idohenzy  lidene-phenylhydrazine, 

NMea-C,H4-CH:N,HPh, 

crystallises  in  needles  melting  at  148**. 

Parcuiimeihylamidohemaldoximey  NMef'C6H4'CHIN'OH,  crystallises 
in  yellowish-brown  plates  melting  at  144^.  N.  H.  M. 

Action  of  Aromatic  Diamines  on  Sugar.    By  P.  Griess  and 

G.   Harbow   {Ber,y    20,   3111 — 3118). — Arabino-ortJcodiamidobenzene^ 

NH 
C6H4<j^TT>C8H804,   is  obtained    by  mixing  aqueous  solutions  of 

orthodiamidobenzene  (1  mol.)  and  arabinose  (2  mols.).  The  whole  is 
evaporated  nearly  to  dryness,  water  being  added  as  it  evaporates  until 
the  amount  of  crystals  no  longer  increases.  It  crystallises  from  boil- 
ing water  in  small,  white  needles,  which  melt  with  decomposition  at 
235° ;  it  is  sparinofly  soluble  in  boiling  water,  less  soluble  in  alcohol, 
and  almost  insoluble  in  ether.  It  has  a  slightly  bitter  taste,  does  not 
reduce  Feh ling's  solution,  and  is  dextrorotatory.  Aqueous  potash 
dissolves  it  readily.  Boiling  concentrated  hydrochloric  acid  and 
boiling  aqueous  potash  have  no  action  on  it.  The  hydrorhloride  crys- 
tallises from  water,  in  which  it  is  readily  soluble,  in  globular  groups 
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of  very  small  plates.  It  is  sparingly  soluble  in  dilate  bydrocliloric 
acid.  The  hydrobromide  resembles  the  hydrochloride.  The  formation 
of  arabinodiamidobenzene  is  similar  to  that  of  gluco-ortbodi  ami  do- 
benzene  (Abstr.,  1887,  930),  assuming  arabinose  to  have  the  formula 
CsH.oOa  (Kiliani,  Abstr.,  1887,  465). 

Arahifiometaparadiamldofoluene,     C«H8Me<^-jo'rT>CftH804,  prepared 

similarly  to  the  compound  above  described,  crystallises  in  small, 
white  needles  having  a  slightly  bitter  taste.  It  melts  at  238°,  and  is 
more  sparingly  soluble  than  the  orthodiamidobenzene-dexivative,  to 
which  it  is  in  other  respects  very  similar. 

"W'TT 

Arahiyio-ydiamidohenzolc  acid,  COOH*C«Hs<^g>C6H804  +  2H,0, 

crystallises  in  needles  melting  with  decomposition  at  235'.  It  is 
sparingly  soluble  in  boiling  water,  less  soluble  in  alcohol.  It  is 
dextrorotatory,  reddens  litmus,  and  does  not  reduce  Fehling's  solution. 
The  barium  salt  is  a  white,  amorphous  substance ;  the  silver  salt 
forms  a  white,  sandy  powder.  The  hydrochloride  crystallises  from 
dilute  hydrochloric  acid  in  small,  white  needles ;  it  is  decomposed  by 
water. 

GaldctO'Orthodiamidohenzeiie,    CeH4<;^jr>C6H,o04,   resembles    the 

arabino- derivative  in  physical  and  chemical  properties.     It  melts  at 

246"  with  decomposition.     The  hydrochloride  with   1^  mol.  H,0.  and 

the  hydrobromide  crystallise  in  needles  and  are  very  readily  soluble  in 

water,  sparingly  soluble  in  hydrochloric  acid. 

NH 
Galdcto-y'diamidohenzoic  acid,  ^JOOH-C6H3<-jnTTT>C6HioOa  -h  H,0, 

crystallises  in  needles.  It  completely  resembles  the  corresponding 
arabino-acid.  N.  H.  M. 

Decomposition  of  Diazo-compounds.  By  I.  Remsen  and 
W.  R.  Orndoeff  (Amer,  Ghent,  /.,  9,  387—399). — Pure  and  dry 
diazobenzene  nitrate  was  decomposed  by  warming  it  with  ten  times 
its  weight  of  absolute  alcohol.  The  several  products  obtained, 
calculated  on  the  weight  of  niti'ate  taken,  were  phenetoi'l  16  per  cent., 
orthonitrophenol  7  per  cent.,  dinitrophenol  3*5  per  cent.,  benzene 
1*8  per  cent.,  and  considerable  quantities  of  tarry  matter  from  which 
nothing  definite  could  be  separated;  no  aldehyde  was  observed. 
Griess  had  previously  noticed  the  production  of  nitrophenols,  and 
attributed  them  to  his  not  having  used  absolute  alcohol,  but  that  this 
explanation  is  not  correct  is  shown  by  the  above,  and  by  the  fact  that 
dry  diazobenzene  nitrate  when  heated  with  dry  toluene  yields  20  to 
24  per  cent,  of  orthonitrophenol,  but  no  dinitrophenol.  Using  50  per 
cent,  alcohol  for  the  decomposition,  the  quantities  of  nitropherols 
formed  are  increased,  whilst  the  yield  of  phenetoYl  and  especially  of 
l>enzene  is  decreased.  Using  dry  diazobenzene  sulphate  and  absolute 
alcohol,  30  per  cent,  of  phenetoil  and  1"5  per  cent,  of  benzene  were 
obtained,  and  using  toluene  in  place  of  the  alcohol,  paraphenol- 
snlphonic  acid  is  formed.  The  last  decomposition,  namely,  elimina- 
tion of  nitrogen  and  rearrangement  of  the  constituents  of  the  niole- 
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cule,  correflponds  with  that  undergone  by  tbe  nitrate: — C«H6*N2'0*NOa 
=  C6H4(OH)-NOj  +  Na.  Phenetoil  boils  at  170^  and  when  treated 
with  fuming  nitric  acid  yields  dinitrophenol  (m.  p.  86 — 87').  This  is 
very  nearly  the  melting  point  of  dinitrobenzene  (89*9°),  and  hence 
the  misstatement  that  benzene  is  the  principal  product  of  the  decom- 
position of  diazobenzene  with  alcohol. 

When  orthodiazo toluene  sulphate  is  heated  with  absolute  alcohol, 
the  principal  product  is  orthocresyl  ethyl  ether  (30  per  cent.)  ;  neither 
toluene  nor  aldehyde  could  be  detected.  With  the  para-compound,  the 
decomposition  is  quite  different,  18  per  cent,  of  toluene  and  11  per 
cent,  of  paracresyl  ethyl  ether  being  obtained,  as  well  as  aldehyde. 
Metadiazotoluene  sulphate  and  absolute  alcohol  yield  neither  aldehyde 
nor  toluene,  but  metacresyl  ethyl  ether  is  formed  (55  per  cent,  reckoned 
on  the  metatoluidine  employed).  The  metatoluidine  was  prepared 
from  paratoluidine  by  nitrating  the  acetyl- derivative,  eliminating  the 
amido-group,  and  reducing  the  metanitrotoluene.  In  this  case,  it  is  to 
be  noticed  that  the  diazo-group  is  readily  displaced  by  hydrogen,  a 
yield  of  68*7  per  cent,  being  obtained. 

The  authors  conclude  that  the  presence  of  a  paraffin  residue  in  the 
para-position  relatively  to  the  diazo-group  is  favourable  to  the  displace- 
ment of  the  diazo-group  by  hydrogen.  Wroblewski,  from  a  study  of 
the  three  chlorotoluidines,  concludes  that  in  the  decomposition  of  the 
diazo-compounds  by  alcohol  the  normal  reaction  (production  of  the 
hydrocarbon)  suffers  a  change  due  to  the  influence  of  the  halogen 
when  it  occupies  the  para-position  relatively  to  some  other  substitu- 
ting group.  This  conclusion  is  contradicted  by  the  author's  experi- 
ments. Of  the  nine  recorded  cases  of  mono-substituted  amido-benzene 
compounds  that  undergo  Griess'  reaction,  eight  contain  the  two  groups 
in  the  para-position.  An  examination  of  the  80  or  90  cases  in  which 
two  or  more  groups  are  present  besides  the  amido-groap,  and  in 
which  the  diazo-group  is  displaceable  by  hydrogen,  also  shows  that  in 
nearly  all  cases  the  amido-group  is  in  the  para-position  with  respect  to 
some  other  group.  H.  B. 

Diphenylpara-azophenylene.  By  E.  v.  Bandrowski  (Monatsh.,  8, 
475 — 483).— In  a  former  paper  (Abstr.,  1886,  1023),  the  author 
showed  that  the  product  of  the  oxidation  of  diphenylamine  in  alkaline 

solution  is  a  diphenylpara-azophenylene,  CeH^^i^^p,  >,  a  view  con- 
firmed by  its  ready  hydrogenation  into  a  lenco-product ;  the  latter 
seems  to  be  identical  with  Calm's  diphenylparaphenylenediamine. 
To  confirm  this  view,  this  substance  was  prepared  according  to  Calm's 
directions  from  qninol  and  aniline  heated  with  a  mixture  of  zinc  and 
calcium  chlorides  in  a  sealed  tube  at  200 — 210°.  Thus  prepared,  the 
melting  point  of  the  compound  was  found  to  be  132 — 135*,  instead  of 
152"  as  assigned  to  it  by  Calm.  The  same  melting  point  was  found 
for  the  substance  CigHieNQ,  prepared  by  the  author's  method ;  hence 
there  can  be  no  doubt  as  to  the  identity  of  the  two  compounds  in 
question.  This  identity  was  further  confirmed  by  the  conversion  of 
the  diphenylparaphenylenediamine,  prepared  by  either  method,  into 
the  oxidation  product  of  diphenylamine,  CigHuNs,  which  was  effected 
yOL.  Liv.  t 
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either  directly  by  moderate  oxidation  with  hydrogen  peroxide,  or  indi- 
rectly by  decomposition  of  the  dinitroso-derivative  in  hot  alcoholic 
Holution.  This  dinitroso-derivative,  formed  by  passing  nitroas  fames 
into  a  cold  alcoholic  solntion  of  diphenylparapbenylenediamine,  forms 
yellow,  glistening  crystals,  melting  at  120°  with  decomposition.  It 
gives  an  intense  red  coloration  with  snlphnr  and  nitric  acid,  and  is 
converted  by  hydrogenation  with  zinc-dust  and  acetic  acid,  into 
diphenylpara-azophenylene,  and  on  boiling  with  alcohol,  into  diphenyl- 
para-azophenylene  and  nitric  oxide.  On  bromination  in  chloroform 
solntion,  diphenylpara-azophenylene  gives  a  bromo-derivative, 

CwH^BreNa  or  CiBHioBrgN,. 

This  forms  acicnlar  crystals  melting  at  243^.  It  dissolves  in  nitric 
acid  with  production  of  a  dirty-green  colour.  On  dilution  a  reddish 
precipitate  of  a  dinitro-derivative  is  obtained,  bat  this  probably  con- 
bists  of  two  isomeric  substances.  V.  H.  V. 

Substitntipn  in  Azo-compounds.  By  E.  NQltikq  (Ber,,  20, 
2992 — 2998). — Amidoazobenzeue  yields  several  crystalline  compounds 
when  nitrated,  none  of  which,  however,  ai'e  identical  with  1  :  4  or  1  :  3 
C6H4(NO0-N  :N-C«H4-NH,.  The  nitro-group  deems  to  enter  the 
amidated  group,  since  aniline  was  obtained  by  the  redaction  of  the 
compoand. 

When  phenylazodimethylaniline  (dimethylamidoazobenzene)  is  dis- 
solved in  concentrated  saiphuric  acid  (66°  B.),  nitrated  in  a  fi*eezing 
mixtnre  with  a  mixtnre  of  50  per  cent,  nitric  acid  (1  part)  and 
sulphuric  acid  (2  parts),  and  the  product  poured  into  water,  a  nt/ro- 
derivative,  PhN  IN*C«H8(N0»)'NMe«,  is  obtained,  which  crystallises 
in  black  needles  with  a  greenish  iridepcence,  and  melts  st  198^ ;  it  is 
insoluble  in  water,  sparingly  soluble  in  alcohol  and  ether,  readily 
solnble  in  benzene.  It  is  a  feeble  base,  and  on  redaction  yields  aniline 
and  another  base,  probably  dimethyltriamidobenzene.  An  isomeric 
m7ro-derivative,  N02'CBH4'N2'OeH4'NMe,,  is  also  formed,  identical  with 
that  prepared  by  Meldola  (Trans.,  1884,  107).  This  crystallises  in 
needles,  melts  at  226 — 226°,  and  is  sparingly  soluble  in  alcohol,  ether, 
and  benzene.  On  reduction  with  ammonium  sulphide,  it  yields  amido- 
dimethylamidoazobenzene  melting  at  186 — 187**,  and  with  tin  and 
hydrochloric  acid  it  is  converted  into  paraphenylenediamine  and 
dimethylparaphenylenediamine. 

When  paratolylazodimethylaniline  is  nitrated  in  like  manner,  it 
yields  a  nt7ro-derivative,  C«H4Me-Na-C6Hj,(N02)'NMea,  which  crystal- 
lises in  long,  bright  red  needles,  melts  at  181^,  and  is  sparingly  soluble 
in  alcohol  and  ether,  readily  soluble  in  benzene.  It  is  a  feeble  base,  and 
on  redaction  is  converted  into  paratoluidinc  and  a  readily  decomposable 
base.     The  isomeric  bases,  CeH,Me(N0,)-NaC«H4'NMea 

[Me  :  NO,  :  N,  =  4  :  2  :  1], 

crystallising  in  brownish-red  scales  melting  at  159 — 160°,  and 
[Me  :  N0|  :  N,  =  4  :  3  :  1],  crystallising  in  red  prisms  melting  at 
140 — 147**,  were  prepared  for  purposes  of  comparison. 
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If  pbenylazodimethylaniline  is  snlphonated  with  100  per  cent,  snl- 
pbnric  acid  at  100**,  a  sxilphonic  acid,  S03H'CeH4'N,*CsH4*NMe2,  is 
formed,  identical  with  that  obtained  by  MOhlau  (Abstr.,  1884,  1149). 
Paratolylazodimethyl^niline  can  be  snlphonated  by  dissolving  it  in 
100  per  cent,  snlphnric  acid  and  heating  at  100'  with  snlpharic 
acid  containing  66  per  cent,  of  snlphnric  anhydride;  the  resnlting 
snlphonic  acid,  SOsH'CeHsMe'Na'CgHi'NMea,  crystallises  in  violet 
prisms,  and  is  soluble  in  hot  water  and  alcohol,  yielding,  like  its  salts, 
red-colonred  solutions.  On  reduction,  it  is  converted  into  dimethyl- 
paraphenylenediamine  and  metamidoparatolnenesnlphonic  acid.  These 
experiments  were  made  in  conjunction  with  T.  Baumann. 

When  phenylazophenol  (oxyazobenzene)  is  nitrated  under  the  above 
conditions,  the  ntYro-derivative,  NOa'C.Hi'Nj'CeH^'OH,  forms  the 
chief  product.  This  crystallises  in  reddish-brown  needles,  melts  at 
211**,  and  is  identical  with  that  obtained  from  phenol  and  diazotised 
paranitraniline.  The  isomeric  nitro-derivatives,  [NO2  :  N,  =  1  :  21, 
crystallising  in  orange-yellow  needles  melting  at  126**,  and  [NO2 :  Nj 
=  1  :  3],  crystallising  in  red  needles  melting  at  166 — 167°,  were  also 
prepared  for  purposes  of  comparison.     A  dtni^ro-derivative, 

aH,(NO0a*N,'C5H4-OH, 

is  also  formed  during  the  nitration,  and  constitutes  the  chief  product 
if  twice  the  quantity  of  nitric  acid  is  employed.  It  crystallises  in 
orange-red  needles,  melts  at  200°,  and  is  identical  with  the  compound 
obtained  from  diazotised  1:2:4  dinitraniline  and  phenol.  These 
experiments  were  made  in  conjunction  with  T.  Strieker. 

W.  P.  W. 

Diazoamido-componnds.  By  E.  Nolting  and  F.  Binder  (Ber,, 
20,  3004 — 3018). — The  authors  have  prepared  the  diazoamido-com- 
pounds  from  paratoluidine  and  diazobenzene  chloride  and  from  aniline 
and  diazoparatolyl  chloride,  and  have  submitted  each  to  the  following 
reactions,  comparing  the  products  throughout: — (1.)  Reduction  at 
0°  in  alcoholic  solution  with  tin  and  hydrochloric  acid :  products, 
aniline,  paratoluidine,  phenylhydrazine,  and  paratolylhydrazine. 
(2.)  Bromination  in  benzene  solution  in  the  cold:  products,  diazo- 
paratoluene  bromide  and  tribromaniline.  (3.)  Digestion  with  a  mix- 
ture  of  aniline  (2  parts)  and  aniline  hydrochloride  (j^  part)  at  60* 
until  nitrogen  was  no  longer  evolved  when  a  sample  was  treated  with 
dilute  sulphuric  acid :  products,  amidoazobcnzene  and  paratoluidine. 
(4.)  Digestion  in  like  manner  with  dimethylaniline:  products,  para- 
tolylazodimethylaniline  and  aniline.  (6.)  Digestion  with  excess  of 
phenol  and  some  sodium  hydroxide  at  60°  until  nitrogen  was  no 
longer  evolved  when  a  sample  was  treated  with  dilute  sulphuric  acid : 
prcSucts,  phenylazophenol  (hydroxyazobenzene)  and  paratoluidine. 
The  quantity  of  phenol  employed  seems  to  influence  the  nature  of  the 
product  (compare  Abstr.,  1887,  664),  (6.)  Digestion  with  excess  of 
dilute  sulphuric  acid  (1  to  10) :  products,  aniline,  paratoluidine, 
phenol,  and  paracresol.  (7.)  Ethylation  of  the  compounds,  and 
decomposition  of   the  products   by  treatment  with  dilate  sulphuric 
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acid :'  products,  etbylaniline,  ethylparatolnidine,  phenol,  and  pam- 
cresol.  In  experiments  (3)  and  (5)  the  compoands  act  as  if  each 
bad  the  constitution  PbN  I  N'NH'CiHt,  in  experimentB  (2)  and 
(4)  as  if  each  had  the  constitotion  CtHi'N  I  N-NHPh,  whilst  from 
experiments  (1)  and  (6)  both  form  alas  mnst  be  ascribed  to  each  of  the 
compounds,  and  in  experiment  (7)  eacb  compound  must  have  con- 
tained both  isomerides,  unless  in  this  experiment  a  third  isomeride 
has  been  formed,  as  Meldola  has  been  led  to  conclude  is  the  case  when 
diazoamidometanitroparanitrobenzene  is  ethylated  (Trans.,  1887,  110, 
443).  In  all  these  experiments,  no  difference  could  be  detected 
between  the  two  compounds  in  the  course  of  the  reactions  or  in  the 
nature  or  relative  quantities  of  the  decomposition  products,  and  hence 
Griess'  conclusion  that  they  are  identical  is  confirmed. 

The  compounds  formed  by  the  action  of  diazoparatolyl  chloride  on 
ethylaniline,  and  of  diazobenzene  chloride  on  ethylparatoluidine  are 
isomeric.  Paradiazotolylethylanilide,  C7H7N I  N-NPhEt,  is  an  oil,  which 
cannot  be  crystAllised,  and  yields  paratolylhydrazine  and  ethylaniline 
on  treatment  with  nascent  hydrogen,  paracresol  and  ethylaniline  on  di- 
gestion with  dilute  sulphuric  acid,  and  paratolylazophenol  and  ethylani- 
line on  digestion  with  phenol.     Diazohemene-ethylparatoluidey 

PhNIN'NEt-CH,, 

on  the  contrary,  forms  red  crystals,  melts  at  38 — 39*,  and  yields 
phenylhydrazine  and  ethylparatoluidine  on  reduction  with  nascent 
hydrogen,  phenol  and  ethylparatoluidine  on  digestion  with  dilute  sal- 
phunc  acid,  and  phenylazophenol  and  ethylparatoluidine  on  digestion 
with  phenol. 

The  compounds  formed  by  the  action  of  diazobenzene  chloride  on 
parabromaniline  and  of  parabromodiazobenzene  chloride  on  aniline  are 
identical,  and  yield  parabromaniline  and  phenol  on  digestion  with 
dilute  sulphuric  acid,  a  result  pointing  to  the  formula 

PhNIN-NH-CH^Br. 

Diazobenzene  chloride  reacts  with  /3-naphthylamioe  to  form  an 
amido-azo-compound ;  a  diazo-amido-compound,  however,  is  formed  by 
the  action  of  diazo-/3-naphthyl  chloride  on  aniline.  This  crystallises 
in  bright  yellow  needles,  melts  at  150°  with  decomposition,  and  yields 
aniline,  iS-naphthylamine,  phenol,  and  /3-naphthol  on  digestion  with 
dilute  sulphuric  acid,  amido-azobenzene  and  /3-naphthylamine  on 
digestion  with  aniline,  and  phenylazophenol  and  /3-naphthylamine  on 
ditrestion  with  excess  of  phenol,  the  two  last  results  pointing  to  the 
formula  PhN  I  N'NH'CioHt,  which  does  not  accord  with  its  method  of 
formation. 

The  diazo-amido-compound  obtained  by  the  action  of  diazo-«.naphthyl 
chloride  on  aniline  yields  on  digestion  with  dilute  sulphuric  acid  a 
mixture  of  aniline,  a-naphthylamine,  phenol,  and  «-naphthol. 

Diazobenzene  chloride  does  not  react  with  paranitraniline.  The 
diazo-amido-compound  foiined  by  the  action  of  diazoparanitrobenzene 
chloride  on  aniline  crystallises  in  yellow,  silky  needles,  melts  at  148**, 
and  yields  phenol  and  paranitraniline  on  digestion  with  dilute  sul- 
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phnric  acid,  diazobenzene  bromide  and  bromoparanitraniline  on 
bromination,  phenylazopbenol  and  paranitraniliue  on  digestion  with 
excess  of  phenol,  and  paranitraniliue,  aniline,  amido-azobenzene,  and 
paranitramido-azobenzene,  the  last  in  very  small  quantity,  on  diges- 
tion with  aniline. 

Diazobenzenepiperide,  PhN  IN*N  !  CsEio,  obtained  by  the  action  of 
diazobenzene  chloride  on  piperidine  and  sodium  acetate  in  molecular 
proportion,  yields  phenol  and  piperidine  on  digestion  with  dilute 
sulpharic  acid,  and  phenylhydrazine  and  piperidine  on  redaction  with 
nascent  hydrogen. 

Biagohewsenetetrahydroqutnolide,  PhN  I  N'N  I G9H10,  obtained  in  like 
manner,  is  a  yellow  oil,  and  yields  phenol  and  tetrahydroquinoline 
when  boiled  with  dilute  snlphuric  acid.  BiaaohenxenemethylaniLide^ 
PhN  I  N'NMePh,  also  obtained  in  like  manner,  is  a  yellow  oil,  which 
gradually  changes,  especially  if  traces  of  acid  are  present,  into  the 
amido-azo-compound,  and  yields  phendl  and  methylaniline  when  boiled 
with  dilute  sulphuric  acid,  and  phenylhydrazine  and  methylaniline  on 
reduction  with  nascent  hydrogen.  The  compound  formed  by  the 
reduction  of  paranitrodiazobenzene  chloride  on  methylaniline  is  para- 
m^opAe»y2(W(wieiAyZanik'ne,  C6H4(N02)N  I  N'C»H4"NHMe,  which  crys- 
tallises in  red  needles  melting  at  134^.- 

Gasteger  has  prepared  the  following:— Dio^opara^oZyic/^yZparo- 
toluide,  C7H7N !  N-NEt'CTH?,  a  yellow  oil  yielding  paracresol  and 
ethylparatoluidine  with  dilute  sulpharic  acid ;  diazometanUrohenzene- 
ethylparcUduide,  C6H4(NOi)N  I  N^NEt'OrH?,  which  crystallises  in 
yellow  needles,  melts  at  55°,  and  yields  metanitrophenol  and  ethyl- 
paratoluidine when  boiled  with  dilute  sulphuric  a«id ;  dicugaparanitro- 
henaeiie'ethylparatoluidey  C6H4(NOa)N  :  N-NEt'CiH,,  which  crystal- 
lises in  yellow  needles,  melts  at  114-— lid'',  and  yields  paranitrophenol 
and  ethylparatoluidine  when  boiled  with  dilate  sulphuric  acid. 

W.  P.  W. 

Constitution  of  Azlmido-eomponnds.     By  E.  Noltivg  and  A. 

Abt  (Ber.,  20,  2999— 3003).— Hitherto  Griess'  formula,  R<^  |  ^NH 

(Abstr.,  1883,  56),  for  the  azimido-compounds  has  been  more  gener- 

NH 
ally  adopted  than  the  alternative  formula,  R<C_  k^^'  proposed  by 

Kekul6  and  by  Ladenburg  (5er.,  9,  219);  the  authors,  however, 
bring  forward  the  following  evidence  in  support  of  the  latter,  and  in 
addition  point  out  that  the  formation  of  acetylazimidotoluene  from 
acetylorthotolnylenediamine  (Abstr.,  1886,  874)  admits  of  easy  expla- 
nation on  this  theory  without  assuming  an  intramolecular  change, 
which  is  necessary  if  Griess'  formula  is  employed. 

When  pure  ethyltoluylenediamine  hydrochloride  [NEtH  :  NH2 :  Me 
=  1:2:4]  in  concentrated  aqueous  solution  is  treated  at  0° 
with  sodium  nitrite  in  molecular  proportion,  ethylaaimidotolueney 
GftHsMe  \  Ns'Et,  is  obtained  ;  this  crystallises  from  alcohol  in 
colourless  needles,  melts  at  147'',  and  is  insoluble  in  water  and  alkalis, 
but  soluble  in  the  ordinary  organic  solvents.      The  hydrochloride  is 
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decomposed  bj  water;  the  plattnochloride,  (GtHi2N3)»,HsPtCl<,  C178- 
tallises  in  jellow  needles. 

Azimidotolaene  (Ladenbarg,  ibid.),  prepared  in  like  manner  from 
pnre  orthotoloylenediamine  hydrochloride,  has  not  only  basic  bat 
feebly  acid  properties,  since  it  dissolves  in  alkalis  and  can  be  repre- 
cipitated  from  the  solution  by  carbonic  anhydride.  The  sodium- 
compound^  G7H«NaN|,  orystallises  from  benzene  in  white  flocks  con- 
sisting of  small  needles,  and  in  solution  is  only  stable  in  the  presence 
of  excess  of  alkalL  When  ethylated^  azimidotolaene  yields  a  com- 
pound identical  with  the  ethylazimidotoluene  just  described,  and 
inasmuch  as  two  isomeric  ethyl-derivatives  are  theoretically  possible 
(assuming  Ladenbarg*s  forraula),  the  authors  hold  that  in  this  case  it 
is  the  amido- group  in  the  meta-position  relatively  to  the  methyl  which 
is  converted  into  the  azo-g^up  when  orthotoloylenediamine  is  diazo- 
tised.  On  fusion  with  potassium  hydroxide,  azimidotoluene  is  con- 
verted into  amidocresol  with  the  evolution  of  ammonia. 

In  a  footnote,  the  authors  state  ethyl nitrotoluidine  (Grattermanny 
Abstr.,  1885,  975)  can  be  obtained  by  nitrating  ethylacetotoluide  in 
4  parts  of  sulphuric  acid  and  subsequently  saponifying;  if  larger 
quantities  (20  parts)  of  sulphuric  acid  are  employed,  appreciable 
quantities  of  the  meta^derivative  are  also  formed,  W.  P.  W. 


Action  of  Fhenylbydrazine  on  Members  of  the  Carbamide 
Series.  By  S.  Skinner  and  S.  BuHEiiiNN  (Bar,,  20,  3372—3374).— 
When  biuret  is  heated  over  a  small  flame  with  a  slight  excess  of 
phenylhydrazine,  ammonia  is  evolved,  and  Pinner's  phenylurazole 
(Abstr.  1887, 1042)  is  formed,  to  which  the  authors  ascribe  the  con- 

stitution  NH<(.Q.j^pj^>. 

JHphevylcarbazide,  CO(NH*NHPh)t,  is  prepared  by  heating  urethane 
(1  mol.)  with  phenylhydrazine  (2  mols.)  for  some  hours,  until  the 
evolution  of  ammonia  ceases.  It  melts  at  151^,  is  readily  soluble  in 
alcohol,  sparingly  soluble  in  hot  water,  insoluble  in  ether. 

PhenyUemithiocarbazide,  NH)"GS'NH'NHPh,  formed  by  the  action  of 
phenylhydrazine  on  monophenylthiocarbamide,  crystallises  in  white 
needles  melting  at  190"*,  readily  soluble  in  hot  alcohol,  insoluble  in 
water.  Ammonia,  nitrogen,  benzene,  and  aniline  are  formed  in  the 
reaction.  N.  H.  M. 


Dyes  which  oan  be  Fixed  by  Mordants.  By  S.  v.  Kostanecki 
(Ber.j  20,  3146 — 3149). — Very  little  is  known  of  the  connection 
existing  between  the  constitution  of  organic  colouring  matters  and 
their  tinctorial  properties,  or  what  determines  whether  certain  acid 
colouring  matters  can  be  fixed  by  a  mordant  or  not.  Experiments 
were  made  which  seem  to  show  that  nitrosophenols  can  be  fixed  by  a 
mordant  only  when  they  are  or^^o- quinoneoximes,  and  that  other 
phenol  colours  can  do  so  only  when  they  contain  two  hydroxyl 
radicles  in  the  or^Ao-position.  All  the  dyes  which  are  derived  from 
gallic  acid,  for  instance,  authragallol,  galleYn,  coerule'in,  galloflavin, 
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and  gallocjanin,  owe  their  tinctorial  valae  to  the  presence  of  the 
ortho-hjdroxjl-groups  (see  also  this  vol.,  p.  292).  F.  S.  K. 

Prodncts  of  the  Action  of  Nitric  Acid  on  Acetophenone.  By 
A.  F.  HoLLKMANN  {Ber.,  20,  3359— 3362).— Eighty  grams  of  iomin^ 
nitric  acid  (sp.  gr.  1*4)  is  added  to  10  grams  of  acetophenone,  and 
the  whole  heated  at  30 — 40°  ;  the  liquid  separates  into  two  layers,  of 
which  the  upper  one  becomes  crystalline  after  one  to  two  days.  The 
crystals  are  washed  with  water,  and  extracted  with  boiling  ether.  A 
sparingly  soluble  nitrogenous  substance  melting  at  177 — 179*"  remains 
undissolved.  The  ethereal  solution  yields  crystals  of  a  compound, 
C«NsOt(COPh)2,  melting  at  87'* ;  it  is  readily  soluble  in  alcohol  and 
ether,  insoluble  in  water.  When  treated  with  potash  or  sulphuric 
acid,  it  yields  benzoic  acid.  It  is  reduced  by  zinc-dust  and  acetic  acid 
to  diphenylethylene  diketone  melting  at  14^**  (not  140°).  The  com- 
pound contains  no  hydroxy l-group,  and  can  be  boiled  with  acetic 
chloride  for  a  day  without  change  (compare  Bee,  Trav,  Chim.y  6,  60). 

N.  H.  M. 

Methyl  Dnryl  Ketone  from  Asymmetrical  euid  Symmetrical 
Durene.  By  A.  Glaus  and  C.  Foecking  (J5er.,  20,  3097—3104).— 
The  durenes  are  best  prepared  as  follows : — A  mixture  of  100  grams 
of  mesitylene  (or  pseudocumene)  and  140  grams  of  methyl  iodide  is 
added  to  100  grams  of  aluminium  chloride  covered  with  carbon  bisul- 
phide, and  the  whole  heated  on  a  water-bath  for  five  days.  The 
product  is  treated  with  water,  steam  distilled,  and  the  distillate 
fractionally  distilled.  The  three  durenes  are  separated  from  one 
another  by  freezing. 

Unsymmetrical  duryl  methyl  ketone,  CeHMe^'GOMe  [Met :  COMe  = 
2:3:4:6:1],  is  prepared  in  the  usual  manner  by  means  of  alum- 
inium chloride,  and  forms  a  colourless  strongly  refractive  liquid  of 
a  peculiar  odour  boiling  at  253 — 255*  (uncorr.)  ;  it  is  readily  soluble 
in  the  usual  solvents  except  water.  It  distils  without  decomposition 
with  superheated  steam.  The  phenylhydrazine  compound  forms 
lustrous,  yellowish,  matted  needles  which  decompose  at  215°  without 
previous  fusion.  The  hydroxylamine'dertvative  crystallises  in  small 
plates  melting  at  148"^.  When  the  ketone  is  reduced  with  zinc-dust 
and  alcoholic  potash,  the  carbinoly  C«HMe4*CHMe*0H,  is  obtained ; 
it  is  a  pale-yellow  liquid  and  boils  at  above  300°. 

2:3:4:6  Tetramethylphenylglyoxylic  acid,  CeHMei'CO-COOH, 
is  formed  when  the  ketone  is  oxidised  with  potassium  permanganate 
in  dilute  aqueous  solution  in  the  cold.  It  is  a  bright  yellow  oil, 
readily  soluble  in  alcohol  and  ether,  sparingly  soluble  in  water. 
When  kept  in  a  freezing  mixture  for  months,  it  solidifies.  Boiling 
water  decomposes  it.  The  sodium  salt  (with  5  mols.  H20),  the  potas- 
tfium  and  barium  (with  5  mols.  HjO),  calcium  (with  3  mols.  HaO),  and 
other  salts  were  prepared. 

2:3:4:6  Tetramethylmandellc  acid,  C«HMe4-CH(0H)'C00H,  is 
prepared  by  reducing  the  glyoxylic  acid  with  sodium-amalgam.  It 
crystallises  in  short,  colourless,  transparent,  lustrous  prisms,  melting 
at  156*" ;  it  dissolves  readily  in  alcohol  and  ether,  sparingly  in  water. 
The  sodium  (with  \\  mol.  HaO)  and  potassium  salts  are  very  readily 
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soluble  in  water ;  the  calcium  salt  (with  8  mols.  H2O)  crystallises  in 
tufta  of  needles;  the  barium  salt  (with  3  mols.  H2O)  forms  small 
crystals,  readily  soluble  in  water. 

Symmetrical  duryV  methyl  ketone,  CeHMei'COMe  [Me4:C0Me  = 
2:3:5:6:1],  crystallises  in  white,  lustrous  plates,  melts  at  63° 
(uncorr.),  boils  at  251°  (uncorr.),  and  distils  with  steam.  The  hydr- 
azine-derivative  forms  small,  lustrous  crystals  which  at  225°  decompose 
without  melting.  The  carhinol  crystallises  in  white  plates  which 
melt  at  72°. 

Symmetrical  durylglyoxylic  acid  crystallises  in  small,  white,  lustrous 
scales  which  melt  at  124  (uncorr.)  ;  it  is  readily  soluble,  except  in 
water,  and  cannot  be  distilled.  The  alkali  salts  Are  very  readily 
soluble ;  the  potasnium  with  5  mols.  H2O,  the  calcium  with  9  mols. 
H2O,  the  barium  with  3  mols.  HjO,  aiid  the  silver  salts,  are  described. 

2:3:5:6  Tetramethylmandelic  add,  C6HMe4-CH(OH)-COOH, 
melts  at  146°  (uncorr.),  dissolves  readily  in  alcohol,  ether,  benzene, 
<fec.  The  alkali  salts  are  very  readily  soluble,  and  can  scai-cely  be 
obtained  crystalline ;  the  barium  salt  with  2  mols.  HjO,  and  the 
calcium  salt  with  8  mols.  H2O,  were  prepared  ;  the  latter  crystallises 
in  small,  slender  needles. 

2:3:4:6  Tetramethylbenzoic  acid,  CeHMei'COOH,  and  the 
2:3:5:6  acid  are  obtained  by  oxidising  the  corresponding  duryl 
methyl  ketones  with  warm  permanganate  solution.  The  former  is  a 
thick  oil,  whilst  the  latter  crystallises  in  plates  of  a  silvery  lustre, 
melting  at  109°  (uncorr.).  N.  H.  M. 

Nitrile  of  SaUoylio  AclcL  By  F.  Tiemann  (Ber.,  20,  3082— 
3084). — Salicylic  acid  nitrile  is  prepared  from  the  aldoxime  of 
salicaldehyde,  or  by  distilling  the  thiamide  of  salicylic  acid.  It 
melts  at  5S'*,  dissolves  readily  in  alcohol  and  ether,  rather  sparingly 
in  water,  behaves  towards  alkalis  like  a  phenol,  and  gives  a  reddish- 
violet  coloration  with  ferric  chloride ;  under  diminished  pressure,  it 
distils  almost  without  decomposition,  and  can  be  readily  convened 
into  salicylic  acid.  The  compound  prepared  by  Grimaux  {Bull,  Soc, 
Ghim.,  13,  25)  by  fusing  salicylamide  with  phosphoric  anhydride, 
which  melts  at  195°,  is  therefore  not  the  normal  nitrile  of  salicylic 
acid  (compare  also  Ahrens,  this  vol.,  p.  266).  N.  H.  M. 

Condensation-products  f^om  /9-Anilido -acids.  By  A.  Bbtssert 
(Per.,  20,  SlOb—SllO). ^p-Anilido-acrylic  acid.  NHPh-CjHj-COOU, 
ifl  obtained  by  boiling  the  mixture  of  anilidomaleic-anilide  and 
anilidomaleic  acid  (formed  from  aniline  and  dibromosnccinic  acid, 
Tiemann  and  Reissert,  Abstr.,  1886,  551 ;  Michael,  Abstr.,  1886,  698  ; 
and  Reissert,  Abstr.,  1886,  791),  with  aqueous  potash.  The  product 
is  precipitated  with  acetic  acid,  dissolved  in  absolute  alcohol,  and 
converted  into  the  sodium  salt.  It  melts  with  partial  decomposition 
at  194°,  dissolves  readily  with  alcohol  and  acetone,  and  is  almost 
insoluble  in  water,  benzene,  and  chloroform.  The  sodium  salt  with 
2^  mols.  H2O  crystallises  in  white  plates  of  a  silky  lustre ;  the  ethyl 
salt  melts  at  143—144°. 
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f^-Ketodihydroq'uinoUne,  ^t^iK^-hJXj.nu^t  is  formed  when  )8-anilido- 

acrylic  acid  is  dissolved  in  concentrated  sulphuric  acid,  or  when  the 
acid  is  heated  for  a  short  time  at  200°.  The  product  is  several 
times  dissolved  iu  acetone  and  precipitated  with  water,  and  is  then 
crystallised  from  alcohol,  from  which  it  separates  in  gold-coloured 
plates  melting  at  235°.  When  distilled,  a  small  amount  is  obtained 
colourless.  It  is  very  sparingly  soluble  in  the  usual  solvents,  and  is 
almost  insoluble  in  acids  and  alkalis.  When  distilled  over  heated 
zinc-dust,  quinoline  is  formed.  N.  H.  M. 

Formation  of  Anilic  Acids  from  Anhydrides  oi  Bibasic 
Acids.  By  R.  Anschutz  (Ber.,  20, 3214— 8216).— Pumaranilic  acid, 
COOHCH :  CH-CO-NHPh,  identical  with  that  prepared  from  malein- 
anil,  is  formed  when  maleic  anhydride,  dissolved  in  ether,  is  mixed 
with  aniline. 

Mesaconanilic  acid,  prepared  iit)m  citraconic  anhydride,  melts  at 
162 — 153°,  and  is  identical  with  the  product  which  separates  when  an 
aqueous  solution  of  monaniline  citraconate  is  kept. 

The  anilic  acid  from  itaconic  anhydride  melts  at  151 — 161'5* ;  it  is 
not  identical  with  the  acids  obtained  by  Gk)ttlieb  and  by  Michael  by 
heating  itaconic  acid  with  aniline,  and  by  boiling  an  aqueous  solution 
of  monaniline  itaconate.  N.  H.  M. 

Hydrazoctimic  Acid.  By  N.  Molcanoffski  (Ghem,  Oentr,,  1887, 
1162,  from  J,  Euss.  Chem,  8oc,y  1887,  295— 297).— Nitrocumic  acid 
was  reduced  in  alkaline  solution  by  an  excess  of  sodium  amalgam 
and  the  reduction  products  (mostly  the  azo-  and  hydraso-acids)  pre- 
cipitated by  adding  hydrochloric  acid.  They  were  separated  by 
crystallisation  from  alcohol,  the  hydrazo-acid  being  much  less  soluble 
in  this  medium.  Hydrazocumic  acid  forms  colourless  needles,  very 
stable  when  dry,  but  in  solution  slowly  changing  into  the  azo-acid, 
nearly  insoluble  in  cold  alcohol,  more  readily  soluble  in  hot  alcohol, 
still  more  readily  in  hot  methyl  alcohol,  insoluble  in  ether.  Nitric 
acid  reacts  with  it  in  the  same  way  as  with  the  azo-acid.  When 
heated  with  concentrated  hydrochloric  acid  in  sealed  tubes  at 
100 — 115°,  it  partly  dissolves  with  a  violet  colour.  From  the  solution, 
a  white  crystalline  substance  separates  after  some  time  which  is 
easily  soluble  in  alcohol,  dilute  hydrochloric  and  nitric  acids,  and  in 
concentrated  sulphuric  acid.  Salts  of  the  azo-acid s  crystallise  out 
from  the  solution  of  the  hydrazo-acids  in  alkalis,  and  these  effloresce 
when  exposed  to  the  air.     The  sodium  salt  contains  12  mols.  H2O. 

J.  W.  L 

Synthesis  of  Phenozycotunarin.  By  A.  Oglialobo  (Chem. 
Centr.,  1887,  1164,  from  Bend,  Ace.  8c.  Nwpoli  [2],  1,  90— 91).— The 
author  has  already  shown  that  phenyl coumarin  is  formed  by  the 
action  of  sodium  a.toluylate  on  salicaldehyde  and  acetic  anhydride 
(Abstr.,  1880,  164),  and  phenoxycinnamic  acid  by  the  action  of 
sodium  phenylglycolate  on  benzaldehyde  and  acetic  anhydride, 
(Abstr.,  1881,  276).  By  heating  acetic  anhydride  (100  grams)  salicyl- 
aldehyde  (25  grams)  and  sodium  phepylglycolate  (40  grams)  for  eight 
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hours  at  150 — 160°  phenoxycoumarin,  CisHioOs,  is  formed.  It  crystal- 
lises in  small,  yellow  prisms,  melts  at  113°  (uncorr.),  is  nearly 
insoluble  in  cold,  very  sparingly  soluble  in  bot  water,  more  readily  in 
alcohol,  sparingly  in  ether  and  light  petroleum,  very  readily  in  chloro- 
form and  benzene.  An  alkaline  extract  from  the  crude  product  of 
the  reaction  when  acidified  gave  a  brown  precipitate  that  crystallised 
slowly.  From  this  an  acid,  crystallising  in  yellow  needles  and  melting 
at  175''  with  decomposition,  could  be  separated,  but  has  not  yet  been 
fully  investigated.  J,  W.  L. 

Deriyatives   of  Ethyl   Quinoneparadicarboxylate.     By  A. 

Hantcsch  and  a.  Zeckendorp  {Ber,,  20,  2796 — 2801),— The  compound 
CwHiaCUOe,  obtained  by  the  hydrogenation  of  ethyl  dichloroquinone- 
dicarboxylate  ( Abstr.,  1887,  727),  was  shown  by  Lehman,  as  quoted  by 
the  authors  (Ber.,  20,  1313),  to  exist  in  two  forms.  The  first  of 
these  crystallises  in  colourless,  radially  grouped  needles  destitute  of 
fluorescence,  and  melts  at  123°  to  a  green  liquid;  the  second,  formed 
from  the  preceding  by  rapid  cooling  of  the  f ased  substance,  crystal- 
lises in  greenish-yellow,  dichroic  tables  which  are  stable  at  the 
ordinary  temperature,  but  are  very  readily  transformed  by  gentle 
heating  into  the  original  colourless  needles.  The  former  represents 
the  stable  modification,  and  is  regarded  as  ethyl  dichloroquinoldicarb- 
oxylate,  C6(OH)2Clj(COOEt)2,  whilst  the  latter  is  the  labile  form,  and  is 
regarded  as  ethyl  dichloroquinonedihydrodicarhoxylate^ 

CeH,ClA(COOEt),. 

In  the  case  of  the  compound  GuHuOs,  from  which  the  compound 
GiaHijClaOe  is  derived  by  chlorination  and  hydrogenation,  the  order  is 
reversed,  ethyl  quinonedihydrodicarboxylate,  the  coloured  compound, 
being  the  Htable  and  ethyl  quinoldicarboxylate,  which  is  colourless, 
the  labile  form  {ihid,).  It  is  now  shown  that  the  dichloro-acid  corre- 
sponding with  these  salts  also  exists  in  two  modifications — one  coloured 
and  the  other  colourless. 

When  colourless  ethyl  dichloroquinoldicarboxylate  is  treated  in 
the  cold  with  concentrated  aqueous  soda,  a  greenish- yellow  sodium 
salt  is  obtained.  In  aqueous  solution,  this  also  is  greenish-yellow,  and 
yields  the  unaltered  ethyl  salt  on  treatment  with  hydrochloric  acid. 
If,  however,  the  alkaline  solution  is  saponified  on  a  water-bath,  evapo- 
rated nearly  to  dryness,  and  the  sparingly  soluble  residue  dissolved  in 
water  and  acidified,  a  pale  yellow  solution  is  obtained  which  by  rapid 
evaporation  yields  dichloroquinonedihydrodicarboxyUc  aoid^ 

C«H,Cl,Oa(COOH),  +  2H,0, 

in  the  form  of  greenish-yellow  needles.  These  are  stable  in  the  air, 
but  effloresce  on  exposure  over  sulphuric  acid,  yielding  dicKloroquinoU 
dicarboxylic  acid;  the  stable  form,  is  a  white,  anhydrous  powder, 
which  on  heating  carbonises  without  fusion  or  change  of  colour,  is 
sparingly  soluble  in  alcohol  and  ether,  almost  insoluble  in  water,  and 
passes  into  the  labile  form  only  by  heating  with  aqueous  soda  and 
acidifying  the  solution,  since  it  does  not  directly  combine  with  the 
elements  of  water. 
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Hitherto  compoands  of  this  type  have  been  known  to  react  as  if 
they  possessed  only  one  of  the  two  formnlas  ascribed  to  them.  An 
examination  of  ethyl  tetrahydroxyterephthalate  (Abfitr.,  1886,  1028) 
shows,  however,  that  it  sometimes  reacts  as  if  it  were  this  compound, 
and  at  others  as  if  it  had  the  composition  of  the  yellow,  stable 
ethyl  dihydroxyquinonedihydrodicarboxylate,  C6Ha(OH)20a(COOEt)a. 
Thus,  when  heated  with  acetic  anhydlride,  it  is  converted  into  a 
^e^roce^yZ-derivative,  C«(OAc)4(GOO£jt)2,  a  white,  microcrystalline 
powder  melting  at  202^.  If,  however,  the  yellow  salt  is  dissolved  in 
concentrated  aqneoas  ammonia  and  treated  with  hydroxylamine,  it 
yields  the  dioxime  of  ethyl  dihydroxyqainonedihydrodicarboxylate, 
C.H,(OH)a(NOH),(COOEt)^  as  a  yellow  powder  melting  at  156— 157" 
without  decomposition,  and  soluble  in  alkalis  and  ammonia.  The  very 
similar  yellow,  stable  ethyl  quinonedihydrodicarboxylate,  on  the 
contrary,  does  not  react  with  hydroxylamine  under  tlie  conditions 
just  stated,  bat  yields  a  colourless  (^toca^yZ-derivative  of  ethyl  di- 
hydrozyterephthalate  when  heated  with  acetic  anhydride.  Moreover, 
the  compound  C«H,04(C00Et),  (Abstr.,  1886,  354)  reacts  as  if  it 
were  ethyl  dihydroxjquinonedlcarboxylate,  since  it  yields  with 
hydroxylamine  the  dioxime,  C«(OH),(NOH)a(COOEt)a;  this  is  a 
yellow  powder,  which  melts  at  160®  with  decomposition,  and  is  very 
sparingly  soluble  in  alcohol  and  ether,  soluble  in  hot  chloroform  and 
acetic  acid. 

When  ethyl  succinosuccinate  is  treated  with  bromine  in  molecular 
proportion,  and  particularly  when  the  bromination  proceeds  rapidly,  a 
compound  which  crystallises  in  yellow  needles  is  present  in  the 
mother-liquor  from  ethyl  quinonedihydrodicarboxylate.  This  is  a 
hydrate  of  ethyl  quinonedihydrodicarboxylate,  CuHuOe  +  2HaO.  It 
melts  at  113®,  and  is  slowly  converted  into  the  anhydrous  compound 
by  recrystallisation,  or  more  rapidly  by  boiling  its  alcoholic  solution. 
In  its  fluorescence,  colour  reactions  with  ferric  chloride,  <fec.,  it  re- 
sembles the  anhydrous  salt,  but  differs  from  it  by  yielding,  on  treat- 
ment with  hydroxylamine  in  ammoniacal  solution,  ethyl  qutnoltetra- 
hydrodicarboxylatCy  C6(OH)aHe(COOEt)2,  a  yellow,  crystalline  substance 
melting  at  128^  W.  P.  W. 

Preparation  of  Orthosulphobenzoic  Acid.  Bv  N.  B.  Bbackgtt 
and  C.  W.  Hates  {Amer.  Ghem.  /.,  9,  399— 406).— The  preparation  of 
orthotoluenesulphonic  acid  from  paranitrotoluene  by  the  diazo- 
reaction  is  not  satisfactory,  as  the  greater  portion  is  converted  into 
an  ethoxy-compound.  Haller's  method  (decomposition  of  the  hydr- 
azine compoand  by  copper  sulphate)  is  much  better.  Hydrazine 
orthotoluefi^sulphonlc  acid,  NaH3'G6H3Me*S03H,  prepared  by  the  usual 
methods,  crystallises  in  scales,  is  soluble  in  hot  water,  and  has  acid 
properties.  With  copper  sulphate,  it  decomposes  readily,  but  the  ortho- 
toluenesulphonic acid  is  not  easily  purified,  and  is  not  readily  oxidised 
by  potassium  permanganate  except  in  alkaline  solution;  moreover  the 
yield  of  the  benzoic  acid  is  not  satisfactory.  Again,  sodium  ortho- 
toluenes  alphonate  as  prepared  above  does  not  give  a  good  yield  of 
orthotoluenesulphonamide,  and  this  last  when  oxidised  gives  a  fair 
yield  of  the  sulphinide,  but  little  of  orthosulphobenzoic  acid. 
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The  best  and  qaickest  method  of  preparing  this  compound  is  that 
of  Noyes  (Abstr.,  1886,  804)  by  the  action  of  chlorosulphonic  acid  on 
toluene;  a  mixture  of  the  para-  and  ortho-compouods  is  obtained 
t^hich  is  best  converted  by  ammonium  carbonate  into  the  toluene- 
sulphonamides ;  by  treatment  with  potassium  permanganate  the  para- 
compound  is  oxidised  to  parasulphobeuzoic  acid,  and  is  precipitated 
by  aiddition  of  dilute  hydrochloric  acid,  whilst  from  the  filtrate  strong 
hydrochloric  acid  throws  down  the  orthobenzoic  sulphinide.  This 
may  then  be  conyerted  into  orthosulphobenzoic  acid  by  evaporating 
with  hydrochloric  acid;  the  residue  is  extracted  with  water,  from 
which  the  substance  separates  in  large  rhombic  crystals ;  a  :  h  :  c  = 
0-5507  :  1  :  0-8121.  H.  B. 

Paramido-orthOBtilphobenzoic  Acid.  By  W.  A.  Hbdriok  (Amer, 
Chem.  J.,  9,  410—418). —  Paranitro-orthotoluenesulphonic  acid  is 
oxidised  by  potassium  permanganate  in  alkaline  solution,  aild  the  para- 
nitro-orthosuiphobenzoic  acid  precipitated  from  the  filtered  and  concen- 
trated solution  by  hydrochloric  acid.  The  reduction  of  the  nitro-group 
is  effected  by  ammonia  and  sulphuretted  hydrogen ;  the  yield  of  the 
pure  amido-acid  amounts  to  one-half  the  weight  of  the  nitrotoluene 
used.  The  following  salts  are  described :  [COOH-OeHjCNHi)  -SOaJiBa  + 
5H,0;  CHftNSOftBa-l-HaO;  CtH.NSOjPb;  and  CTHeNSOsAga.  The 
silver  salt,  when  boiled  with  methyl  iodide,  and  then  with  water  and 

calcium  carbonate,  yields  a  compound,  NMej*C,Hj<aQ  _>Ca,  whilst 

ethyl  iodide  and  barium  carbonate  yield  a  neutral  salt, 

[COOEt-C.H3(NH0-SO,],Ba. 

The  free  amido-acid  has  no  basic  properties,  and  no  acetyl  or  benzoyl 
compound  could  be  obtained  from  it. 

ParadiazO'Orthosulphohemoic  acid,  COOH-CeH,<gQ">,  is  best  ob- 
tained by  passing  nitrous  anhydride  into  a  solution  of  the  acid  barium 
salt  containing  some  of  the  same  salt  in  saspension ;  it  separates 
in  white  crystals.  It  may  be  converted  into  a  well-crystallised 
hydrazine-compound  in  the  usual  way.  The  diazo-compound  when 
boiled  with  water  yields  hyd/roxysulphohenzoic  acid,  of  which  the  follow- 
ing salts  are  described : — 

[C00HC,H.(0H)-S03]iBa,  (C7H,SOe).Ba3, and  C7H4SO,Ca  +  5HaO ; 

the  last  salt  crystallises  in  the  triclinic  system;  a*:  5  :  e  = 
0-9567  :  1  :  10121 ;  observed  faces :  ooPoo,  ooPoo,  ooP,  and  OP. 

H.  B. 
MetacresolstQphonic    AcidB.     By  A.  Claus   and  J.   Kraoss 
(Ber,,  20,  3089—3095). — Metacresolparasulphonie  acid, 

OH-C,HaMe-SO,H  [OH  :  Me  :  SO,H  =  1:3:4], 

is  obtained  by  heating  sulphuric  acid  and  cresol  (equal  weights)  at 
100 — 120^  for  some  hours.  The  reaction  also  takes  place  at  the 
ordinarv  temperature,  but  requires  three  or  four  days.  It  crystallises 
from  dilute  sulphuric  acid  in  colourless  plates  (with  2  mols.  H2O) 
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mdting  at  75**  (uBcorr.),  and  from  concentrated  snlphnric  acid  m 
large,  colonrless  plates  (with  1^  mol.  H2O)  which  melt  at  95 — 96** 
(uncorr.).  The  anhydrous  acid  melts  at  118**,  and  dissolves  very  readily 
in  water,  alcohol,  ether,  and  benzene.  The  potassium  salt  (with 
2|  mols.  H2O)  forms  stellate  groups  of  small  crystals  of  a  fatty  lustre 
readily  soluble  in  water ;  the  sodium  and  lead  salts  are  also  readily 
soluble  in  water.  The  copper  salt  (with  3  mols.  HjO)  crystallises  in 
tufts  of  lustrous,  pale-yellow  prisms  rather  readily  soluble  in  water. 
The  sulphochkn-ide,  CHiO-SOjCl,  forms  a  thin,  honey-coloured  syrup. 
The  sulphonamide  is  readily  soluble  in  alcohol  and  ether ;  it  does  not 
crystallise.  When  a  dilute  solution  of  the  sulphonic  acid  is  heated 
with  chromic  acid,  toluquinone  is  formed. 

MetacresoldisuJphonie  add  is  prepared  by  heating  metacresol  with 
sxdphuric  acid  (4  to  6  parts)  at  120 — 140**  for  some  hours,  and  forms 
an  'oily  liquid  readily  soluble  in  water  and  alcohol,  soluble  in  ether 
and  benzene.  The  potassium  salt  crystallises  with  3  mols.  HjO  in 
colourless  plates  of  a  fatty  lustre;  the  hanum  salt  (with  i  mol.  H2O) 
is  very  readily  soluble ;  the  lead  salt  is  a  readily  soluble,  slightly 
lustrous,  crystalline  powder.  The  copper  salt  is  extremely  soluble. 
The  disxdphochloride  is  a  thick,  honey-coloured  liquid.  The  disulphon- 
amide  is  also  a  syrup. 

MetacresoUrisulphonic  acid  is  formed  when  the  cresol  is  heated  with 
fuming  sulphuric  acid  and  phosphorus  pentoxide  at  180°.  The  barium 
salt  is  very  readily  soluble  in  water.  N.  H.  M. 

Orthocresolflulphonio  Acids.  By  E.  Hantki  (Ber.,  20,  8209— 
3213). — ^When  orthocreeol  is  heated  with  sulphuric  acid  for  five  to  six 
hours  on  a  water-bath,  Enj?elhardt  and  Latschinoff's  sulphonic  acid 
(Zeitsch.  /.  Chem,,  1869,  621)  is  formed.  The  potassium  salt  crystal- 
lises with  i  mol.  HjO.     The  acid  has  the  constitution — 

[Me  :  OH  :  SO^H  =  1:2:4]. 

The  same  acid  is  formed  together  with  Neville  and  Winther's  sul- 
phonic acid,  [Me:0H:S08H  =1:2:5]  (Ber.,  13,  1946),  when 
orthocresol  is  treated  with  sulphuric  acid  in  the  cold.  The  1:2:5  acid 
ioTTDB  deliquescent  needles.  N.  H.  M. 

Synthesis  of  Anhydrides  of  Aromatic  Snlphinic  Acids.    By 

R.  Otto  and  A.  Milch  (Ber.,  20,  3337 — 3338). — In  a  previous  paper 
(Abstr.,  1885,  1231),  Otto  and  Bossing  showed  that  when  an  alkyl 
chlorocarbonate  is  allowed  to  act  on  an  alkaline  sulphinate,  an  alkyl 
sulphinate  and  carbonic  anhydride  are  formed.  The  authors  now  find 
that  a  similar  reaction  takes  place  when  carbonic  oxychloride  is 
substituted  for  the  chlorocarbonate.  Phosgene  gas  and  sodium  benzene- 
sulpbinate  yield  carbonic  anhydride,  sodium  carbonate,  and  henzene- 
sulphinic  anhydride,  (C«H5SO)20.  This  compound  is  soluble  in  ether, 
but  is  decomposed  immediately  by  water  and  alcohol,  forming  the 
acid  or  the  ethyl  salt  respectively.  L.  T.  T. 
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Snlphoneketones.  By  R.  and  W.  Otto  {J.  pr,  Chem.  [2],  36, 
401 — 432). — Phenylsulphonaoetone  behaves  as  a  ketone,  forming 
with  sodium  hydrogen  sulphite  colourless,  tabular  crystals  of  a  double 
salt ;  with  hydroxylamine,  mono*  or  tri-clinic  needles  of  pkenyUuU 
phonacetoxtme,  OH-N  !  CMe-CHj-SCPh,  melting  at  147—148" ;  with 
ammonia,  tabular  crystals  of  phenyUulphonacetonamine, 

NHICMe-CHgSOaPhMe, 

melting  at  110 — 111°.  With  phenylhydrazine,  it  yields  pale-yellow 
needles  melting  at  129^  of  formula  NjHPh .'  CMe-CH,-SOaPh,  and 
with  thiophenol  it  forms  needles  of  phenylsulphonacetone  mercaptole^ 
CMe(SPhVCH,-SO,Ph,  melting  at  103—104*.  When  oxidised,  it 
yields  acetic  acid,  benzenesulpbonic  acid,  and  carbonic  anhydride. 
When  reduced  by  hydrogen  in  an  acid  solution,  phenyl  mercaptan  and 
isopropyl  alcohol  are  formed ;  in  an  alkaline  solution,  benzenesulphinic 
acid  and  isopropyl  alcohol.  With  bromine,  it  yields  phenyleulphone- 
hromacetone,  crystallising  in  colourless,  silky  needles,  soluble  in  hot 
alcohol,  and  melting  at  96**,  and  phenyhulphonedibromcLcetone^  also  in 
colourless  needles,  melting  at  113 — 114°.  With  potassium  hydroxide, 
it  yields  potassium  acetate  and  methylpbenylsulphone. 

Diphenylsulphonacetone  has  the  symmetrical  constitution 
CO(CHo'SOaPh)i,  for  it  is  converted  by  potassium  hydroxide  into 
potassium  phenylsulphonacetate  and  m ethyl phenylsulphone.  Di- 
phenylsulphonacetoxime,  OH-NI  C(CHa'S02Ph)„  obtained  by  heating 
the  above  compound  with  hydroxylamine  hydrochloride,  crystallises 
in  rectangular  tables  melting  ^t  136 — 137°*  The  phenylhydrazine 
compound  forms  yellow  needles  melting  at  171°.  With  thiophenol, 
diphenylsulphone  mercaptan  is  formed  as  a  fine  lustrous,  crystalline 
powder,  insoluble  in  water,  melting  at  190 — 191°. 

A  triphenylsulphone-derivative  was  not  obtained  by  acting  on 
phenyldibromacetone  with  sodium  benzenesulphinate. 

Paratolylsulphon€Lcetone,  COMe-CHa'SOa'CTH,,  forms  long,  silky 
needles,  soluble  in  alcohol,  benzene,  and  chloroform,  and  melts  at  51*. 
The  bromo-derivative,  CHaBr*CO'CHa*SOa"C7H7,  crystallises  in  needles 
or  rectangular  plates,  melts  at  129 — 130°,  and  is  sparingly  soluble  in 
hot  water. 

DiparatolyUulplionacetone,  CO(CHa'S02'C7H7)a,  forms  white, 
rhombic  tables  melting  at  152°,  soluble  in  hot  glacial  acetic  acid  and 
in  chloroform.     Paratolylsulpbonephenylsulphonacetone, 

C7H7-SOaCHa-COCHa-SOaPh, 

prepared  by  the  action  of  paratolylsulphonebromacetone  on  sodium 
benzenesulphinate,  crystallises  in  rhombic  plates  and  melts  at  112**. 

Calcium  phenylsulphonacetate  crystallises  with  2^  mols.  HjO  in 
small  needles,  the  lead  salt  with  2  mols.  HaO ;  the  silver  salt  when 
heated  yields  methylphenylsulphone  and  not  diphenylsulphonacetone 
as  was  expected.  A.  G.  B. 

Ethereal  Salts  of  Benzoic  Snlphinlde.  By  R.  N.  Brackett 
{Amer.  Chem,  J.,  9,  406— 410).— The  methyl  salt,  CJl4<g^>NMe, 
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is  obtained  from  methyl  iodide  and  the  potassinm  or  silver  salt.  It 
crystallises  from  alcohol  or  hot  water  in  flat  needles  melting  at  131 — 
132'.  The  ethyl  salt,  CrHiSOsNEt,  melting  at  96—97°  (Fahlberg  and 
List  gfive  93 — 94°),  is  prepared  in  like  manner;  at  the  same  time 
some  ethyl  orthosalphamine  benzoate  is  formed.  The  propyl  salt 
melts  at  60— 70^ 

When  benzoic  salphinide  is  treated  with  phosphoms  pentachloride, 
and  methyl  alcohol  added  in  the  cold,  a  crystalline  substance  is  pre- 

dpitated,   probably  C»H4<qq|  >NH;    when  this    is   boiled    with 

methyl  alcohol,  it  dissolves,  and  the  solntion  on  cooling  yields  first 
crystals  of  an  acid  melting  above  330°,  and  then  crystals  melting  at 

123—125° ;  the  latter  is  the  dimethyl  ether,  C,H4<g^^^^>NH, 

of  Bemsen  and  Palmer,  and  when  boiled  with  water  and  barium 
carbonate  yields  the  barium  salt  of  benzoic  sulphinide.  H.  B. 

Aromatic  Lead  Compounds.  By  A.  Polis  (Ber.,  20,  3331— 
3336). — The  author  has  obtained  lead  tetraphenyl  (Abstr.,  1887,  572) 
in  measurable  crystals.  These  crystals  are  colourless  prisms  belong- 
ing to  the  tetragonal  system ;  axial  ratio  a  :  c  =  1  :  03808.  The 
corresponding  tin  compound  gives  a  :  c  =  1  :  0'38935.  Silicon 
tetraphenyl  gives  o  :  c  =  1  :  0*43969.  The  three  compounds  are 
isomorphous,  the  value  of  the  principle  axis  decreasing  with  the 
increase  of  atomic  weight  of  the  groupitig  element.  Lead  dipkenyl 
dichloridey  PbPh,Cl„  is  formed  by  the  adtion  of  chlorine  on  a  carbon 
bisulphide  solution  of  lead  tetraphenyl  or  from  the  nitrate  {loc,  eit.) 
hj  precipitation  with  potassium  chloride.  It  is  a  white  powder, 
insoluble  in  alcohol  and  ether,  sparingly  soluble  in  chloroform,  benzene, 
and  carbon  bisulphide.  The  oxidey  JPhl^hjO,  obtained  by  the  action  of 
soda  on  an  aqaeous  solution  of  the  nitrate,  is  a  white  powder  which 
does  not  fuse  without  decomposition.  It  does  not  seem  to  form  a 
hydroxide,  but  is  strongly  basic  in  character,  and  dissolves  in  acids  to 
form  salts.  The  acetate,  PbPha(0Ac)3  +  2H20,  forms  long,  colourless 
needles ;  the  forwatey  PbPh2(CH0a)»  +  HjO,  colourless  needles ;  the 
ha$ir.  cyanide,  PhPhjCyOH,  a  white  powder;  the  thiocyanaie, 
PbPh2(CNS)2,  and  the  phosphate,  (PbPh2)8P208,  white,  flocculent  pre- 
cipitates ;  the  boMc  carbonate,  (PbPh2'OH)2COj,  a  white  powder,  and 
the  chromate,  PbPhaCrOi,  a  yellow  precipitate  which,  when  crystal- 
lised from  a  mixture  of  alcohol  and  benzene,  yields  yellowish  crystals. 

L.  T.  T. 

Methylketole.  By  E.  Fischbb  (Annalen,  242,  372—383).— 
Many  of  the  compounds  mentioned  in  this  paper  have  been  previously 
described  by  the  author  (Abstr.,  1887,  265).  Benzylidenemethylketole, 
CHPh(C9HBN)2,  begins  to  melt  at  242*",  and  melts  completely  at 
246 — 247^.  In  the  crystalline  state  this  substance  is  sparingly  soluble 
in  the  ordinary  solvents,  with  the  exception  of  acetone.  The  amor- 
phous precipitate  which  is  formed  when  water  is  added  to  the  splatioh 
in  acetone  is  freely  soluble  in  ether  and  alcohol,  but  it  soon  ch anodes  to 
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tbe  less  soluble  form.  On  oxidation,  dime thjlrosin dole  is  produced 
(Abstr.,  1887,  588). 

Metanitrobeuzaldebjde  and  methylketole  readily  unite,  forming 
metanitrobevzylidetiemethylketole.  This  substance  is  soluble  in  acetone, 
melts  at  263°,  and  yields  a  red  colouring  matter  on  oxidation.  When 
reduced  with  zinc-dust  and  ammonia  it  is  converted  into  metamido- 
bemylidevemethyllcetole^  NHa'CeH4'CH(C»H8N)a.  This  base  is  soluble 
in  ether,  alcohol,  and  benzene.  The  preparation  of  ef  hy  lid  enem  ethyl - 
ketohj  CHMe(C9HsN)2,  from  paraldehyde,  zinc  chloride,  and  methyl- 
ketole has  already  been  described  (Abstr.,  1887,  265).  It  melts  at 
IQl"",  and  boils  with  slight  decomposition.  It  is  freely  soluble  in 
alcohol,  ether,  and  acetone. 

By  acting  on  methylketole  and  phthalic  anhydride  with  zinc  chlo- 
ride at  100°,  a  compound  of  the  composition  CnHiaNOs  is  obtained. 
It  forms  colourless  prisms  and  dissolves  in  hot  alcohol  and  acetic  acid. 
The  acid  melts  above  200°,  and  completely  decomposes  at  a  higher 
temperature.  The  author  is  of  opinion  that  the  acid  may  have  the 
formula  CflHsN-COCeHi'COOH. 

In  the  presence  of  zinc  chloride,  I'-methylindole  and  phthalic  an- 
hydride unite  to  form  phthalylmethylindole,  CjeHMNjOj.  The  new 
compound  crystallises  in  prisms,  melts  at  300°,  and  dissolves  in  hot 
acetone.  W.  C.  W. 

Azo-  and  Amido-derivatives  of  Methylketole.  By  P.  Wagner 
(Annalen,  242,  383— 388).— The  preparation  of  methvlketoleazo- 
benzene,  C8H6N(Me)N2Ph,  has  been  already  described  (Abstr.,  1887, 
265).  The  compound  is  soluble  in  alcohol,  ether,  and  benzene.  On 
reducing  the  alcoholic  solution  with  tin  and  hydrochloric  acid,  aniline 
and  amidomethylketole  are  formed.  The  ketole  cryst«,llise8  in  plates 
and  melts  at  112 — 113°.  It  is  soluble  in  alcohol,  ether,  chloroform, 
and  light  petroleum.  The  hydrochloride  crystallises  in  prisms,  which 
turn  pink  on  exposure  to  the  air.  When  reduced  with  zinc-dust  and 
hydrochloric  acid,  amidomethylketole  yields  first  methylketole  and 
then  hydromethylketole.  On  oxidation  with  ferric  chloride,  amido- 
methylketole yields  a  mixture  of  two  compounds,  one  of  which  is  very 
soluble  in  alcohol.  The  other  is  less  soluble  in  alcohol,  crystallises  in 
plates,  and  has  the  empirical  formula  C9H7NO.  It  melts  at  225°  with 
partial  decomposition. 

When  dry  hydrogen  iodide  is  passed  into  an  ethereal  solution  of 
methylketole,  an  amorphous  precipitate  (CsHgNjHI)  is  produced. 
The  compound  is  decomposed  by  water  into  its  two  components. 

W.  C.  W. 

Derivatives  of  /S-Naphthindole.  By  A.  Stecue  (AnnaZefi,  242, 
367 — 371). — fi'NaphthylkydratinelevuUnic  acid  is  deposited  as  a 
crystalline  precipitate  on  the  addition  of  water  to  an  alcoholic  solution 
of  levulinic  acid  and  /8-naphthylhydrazine  in  their  molecular  propor- 
tions. At  170°,  the  acid  is  converted  into  the  anhydride.  This 
substance  melts  at  119°,  and  is  deposited  from  hot  alcohol  in  needle- 
shaped  crystals.  Ethyl  naphthylhydrazinelevulinate  is  formed  by  the 
direct  union  of  ethyl  levulinate  with  ^-naphthylhydrazine.  It  is 
crystalline,  and  melts  at  129— 130°.     It  is  converted  Into  methyl./3- 
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naphthindolacetic  acid,  CioH«<q>j^>C'COOH,  by  the  a<;tion  of  zinc 

chloride  at  130 — 135°.  This  acid  is  freely  soluble  in  alcohol,  ether, 
acetone,  and  acetic  acid.  The  silver  salt  is  decomposed  by  boiling  in 
water,  forming  a  metallic  mirror. 

The  acid  decomposes  at  210*,  yielding  carbonic  anhydride  and 
dimethyl- p-naphth indole,  CwNHiMct  [Me2  =  2"  :  3"].  The  latter  com- 
pound melts  at  126*'  and  dissolves  freely  in  alcohol  and  acetic  acid. 
It  yields  a  dark-red  picrate  and  a  crystalline  nitrosamine,  and  gives  a 
characteristic  blue  coloration  with  acetic  acid  and  ferric  chloride.  On 
reduction  with  zinc-dust  and  hydrochloric  acid,  hydrodiwethyl-p- 
na/phtMndoU  is  produced.  This  base  is  an  oily  liquid,  which  turns 
red  on  oxidation.  The  platinochloride  is  crystalline  and  is  decom- 
posed by  boiling  water.  W.  C.  W. 

Hydroxydipbenyl  Bases.  By  A.  Wkinbeeg  (5er.,  20,  3171 — 
3178). — Viamidohydroxydiphenylsulp  honic  acid, 

OH-C„H.(NH02-SO3H  [OH  :  NH,  :  SOsH  :  NH,  =  3  :  4  :  6  :  4'], 

is  prepared  by  reducing  with  stannous  chloride,  at  a  temperature  not 
exceeding  30**,  300  grams  of  sodium  benzene-azoparaphenolsulphon»1e 
dissolved  in  500  c.c.  of  water.  After  1 2  hours,  the  product  is  treated 
with  hydrogen  sulphide,  filtered  and  evaporated  to  a  small  bulk  ;  the 
hydrochloride  of  the  sulphonic  acid  separates  in  large,  clear  crystals. 
The  free  sulphonic  acid  crystallises  in  needles  from  water,  which 
dissolves  it  readily. 

Diamidohydroxydiphenyl,  Ci3H7(NH»)2*OH  [=  4'  :  4  :  3],  is  formed 
when  diamidohydroxydiphenylsulphonic  acid  hydrochloride  is  heated 
with  water  at  180°.  It  crystallises  In  colourless  plates  melting  at. 
185',  and  is  almost  insoluble  in  water,  readily  soluble  in  dilute  caustic 
alkali  solutions.  The  alkaline  solutions  oxidise  quickly  when  exposed 
to  air.     The  hydrochloride  is  very  readily  soluble. 

Diamidohydroxyphenyltolylsulpkovic  acid,  0H'Ci»H«Me(NH,,)a"S08H 
[NHa  :  Me  :  OH  :  NH,  :  SO,H  =  4' :  3'  :  3  :  4  :  6],  is  prepared  from 
the  dye  obtained  from  orthotoluidine  and  paraphenolsulphonic  acid. 
It  crystallises  in  colourless  needles  which  der^ompose  when  heated. 
It  dissolves  sparingly  in  water,  readily  in  acids  and  alkalis. 

DiamidohydroxyphenyUolyl,  NH2*C6H3Me*C6H8(NH2)'OH,  prepared 
by  heating  the  sulphonic  acid  with  water  at  180*^,  crystallises  from 
water  in  lustrous  plates  melting  at  177°;  it  dissolves  readily  in  dilute 
aqueous  potash,  sparingly  in  ether  and  benzene.  The  sulphate  is 
almost  insoluble  in  water,  more  soluble  in  dilute  acid. 

Diamido-ethoxydiphenylsulphovic  acid,  CitHieNtSOi,  is  obtained  by 
reducing  sodium  benzene-azopheneto'ilsulphonate.  It  crystallises  in 
needles  sparingly  soluble  in  cold  water.  The  hydrochloride  (with 
2  mols.  H2O)  is  readily  soluble. 

Diamido-ethoxydiphenyl,  CuHmO(NH2)2,  is  prepared  by  heating  the 
above  sulphonic  acid  with  water  at  170**  for  8  to  10  hours;  it 
forms  flat,  Instrons  needles  which  melt  at  134 — 135**,  dissolves  sparingly 
in  water,  ether,  and  benzene,  readily  in  alcohol.  "When  heated  with 
hydrochloric  acid,  diamidohydroxydiphenyl  (m.  p.  185°)  is  formed. 
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The  sulphate  crystallises  in  prisms,  sparingly  soluble  in  water,  readily 
in  hydrochloric  acid. 

IHamidO'ethoxyphenyltolyUulphonic  add  is  sparingly  soluble  in  water. 
The  hydrochloride  forms  large,  prismatic  crystals  (with  4  mols.  HiO). 
The  barium  salt  (with  8  mols.  HjO)  crystallises  in  concentrically 
grouped  needles. 

Diamido^efhoxyphenyltolyl,  Ci4H]8N20,  crystallises  from  water  in  flat 
needles  melting  at  llT'o" ;  it  is  sparingly  soluble  in  water,  cold 
alcohol,  ether  and  benzene.  When  saponified,  it  yields  diamido- 
hydroxyphenyltolyl  melting  at  177*. 

Biaviido'ethoxynaphthylpheiiyl,  NHa-CeH4-CioH6(OEt)-NHa 

[NHa  :  CwHwNO  =  1:4;     CeH4NHa  :  OEt  :  NH,  =  1:3:4], 

is  prepared  by  dissolving  benzene-azo-/9-naphthol  in  the  equivalent 
amount  of  alcoholic  potash,  adding  ethyl  bromide,  and  boiling 
the  whole  for  24  hours  under  a  slight  pressiire.  When  cold,  it  is 
fiHered  and  evaporated  down,  when  the  benz6ne-azo-/?-naphthyl- 
ethy]  oxide  remains  as  a  dark-red  oil.  This  is  reduced  with  si^einnous 
chloride.  The  diamide  melts  at  72**,  dissolves  readily  in  alcohol, 
ef'her,  and  benzene ;  the  alcoholic  solution  shows  a  greenish -blue,  the 
ether  and  benzene  solutions  a  violet  fluorescence.  The  normal  sulphate 
is  sparingly  soluble  in  water ;  the  hydrochloride  crystallises  in  needles 
of  a  silky  lustre.  *  N.  H.  M. 

Dinitrobenzidine.  By  E.  v.  Bandrowski  (Monatsh.y  8, 471 — 474). 
— By  the  hydrolysis  of  dinitrpdiphthalylparabenzidine  with  sulphuric 
acid  at  130**,  two  dinitrohenzidines  are  produced  together  with  phthalic 
acid.  One  modification  less  soluble,  in  ammonia,  forms  long  needles 
melting  at  21P — 221**,  and  decomposing,  when  heated,  with  explosion. 
The  more  soluble  modification  forins  saffron-yellow  needles  melting  at 
196 — 197°  ;  it  is  also  distinguished  froin  its  isomeride  by  its  greater 
solubility  in  alcohol  and  dilute  acids.  A  dinitrobeiizidine  has  pre- 
viously been  described  by  Strakosch,  who  obtained  it  by  the  nitration 
of  acetylbenzidine ;  this  has  been  shown  by  Brunnfer  and  Witt  to  be 
an  ortho-derivative.  From  its  method  of  formation,  it  would  seem 
that  this  compound  is  identical  with  the  isomeiride  melting  at  218 — 
221°  described  above,  although  Strakosch  assigns  a  melting  point  of 
over  300°  to  the  substance,  flowever,  the  identity  of  the  two  sub- 
stances is  confirmed  by  the  formation  from  both  of  them  of  the  same 
tetramidodiphenyl.  V.  H.  V. 

Bases  produced  by  Nascent  Foxinaldehyde.  By  J.  Trogeb 
(J.  pr.  Chem.  [2],  36,  225 — 245). — A  crystalline,  monacid  base,  pro- 
bably CHj(CHIN-C6H4Me)i,  is  produced  by  the  action  of  nascent 
formaldehyde  on  paratoluidine ;  it  melts  at  134*",  dissolves  in  alcohol, 
ether,  Ac,  but  is  insoluble  in  water;  it  forms  a  crystalline  hydro- 
chloride, sulphate,  platinochloride,  and  picrate.  When  treated  with 
nitrous  acid,  carbonic  anhydride  and  nitric  oxide  are  evolved,  and  a 
compound  having  the  formula  Ci«Hi«N40a  is  formed ;  this  substance 
dissolves  in  acetic  acid,  but  is  insoluble  in  alcohol,  ether,  water  and 
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concentrated  hydrochloric  acid ;  it  melts  at  260 — 264°  with  decompo- 
sition, gives  Liebermann's  reaction,  and  also  the  nitric  acid  reaction 
with  ferrous  sulphate.  A  very  similar  product  is  obtained  when 
the  base  is  treated  with  nitric  acid,  nitrogen  dioxide  and  carbonic 
anhydride  being  evolved ;  with  acetic  anhydride,  it  yields  a  very 
stable  compound,  CwHinNiOs. 

Nascent  formaldehyde  and  dimethylaniline  yield  tetramethyldi- 
amidodiphenylmethane,  from  which  a  crystalline  picrate  and  nitro- 
derivative,  CHa[C«H(N02)8'NMe2]2,  were  prepared. 

Tetramethyldiamidodiphenylethane,  C2H4'(C«H4'NMea)2,  is  produced 
when  dimethylaniline  and  carbon  bisulphide  are  treated  in  alcoholic 
solution  with  zinc-dust  and  concentrated  hydrochloric  acid;  it  is  a 
colourless,  crystalline  compound,  melts  at  87*,  dissolves  in  ordinary 
solvents,  but  is  insoluble  in  water;  combines  with  methyl  iodide, 
forms  a  crystalline  picrate  (melting  at  190*^)  and  platinochloride,  and 
with  nitric  acid  yields  dinitronitrosodimethylaniline, 

N0-C,H,(N02)a'NMe,..  P.  S.  K. 

Condensation  Prodncts  from  Paratolaidine  and  Paranitro- 
benzaldehyde.  By  A.  Bischler  {Ber,,  20,  3302— 3306).— When 
paranitrobenzaldehyde,  paratoluidine  and  concentrated  hydrochloric 
acid  are  heated  together  in  alcoholic  solution,  a-paranitrophenyldi- 
paramidotdylm  ethane,  N02'C6H4'CH(C«HaMe"N'H2)2,  is  formed.  Crys- 
tallised from  benzene,  this  substance  forms  white  needles  of  the 
formula  3C8iH2iN30«  4-  CeHj,  which  lose  their  benzene  at  110 — 120° 
and  melt  at  170 — 172®.  It  is  but  sparingly  soluble  in  alcohol  and 
ether,  easily  in  boiling  benzene.  Its  salts  crystallise  with  difficulty, 
and  are  decomposed  by  water.  The  p latinochloride,  C2iH2iN302,H2PtCl6, 
forms  yellow  crystals  soluble  in  boiling  alcohol. 

When,  however,  paranitrobenzaldehyde  and  paratoluidine  are 
heated  with  strong  sulphuric  acid,  an  isomeric  compound,  P-paranitro- 
phenyldiparatnidotolylmethanej  is  formed.  It  crystallises  in  yellow 
spales  melting  at  126 — 127**,  and  is  easily  soluble  in  cold  benzene  and 
boiling  alcohol  or  ether.  It  also  is  but  a  feeble  base,  but  its  salts  are 
more  easily  crystallisable  than  those  of  the  ^-compound.  The  hydro- 
chhride  forms  yellow  needles,  the platiiwchloride  yellow  scales. 

The  author  believes  the  isomerism  of  these  two  compounds  to  be 
due  to  the  benzaldehyde  nucleus  displacing  ortho- hydrogen  atoms  in 
the  toluidine  in  the  «-case,  meta-atoms  in  the  /3-  (sulphuric  acid) 
condensation.  L.  T.  T. 

Compounds  of  Ketones  with  Dimethylaniline  and  Diethyl, 
aniline.  By  0.  Dobneb  and  G.  Petschow  (Annalen,  242,  333 — 
348). — The  formation  of  tetramethyldiamidodiphenylpropane  by  the 
action  of  zinc  chloride  on  acetone  (1  mol.)  and  dimethylaniline 
(2  mols.),  has  been  already  described  by  Dobner  (Abstr.,  1879, 
787).  By  a  similar  reaction,  tetrethyldiamidodiphenylpropane, 
CMei(C6H4*KEta)2,  has  been  prepared  from  diethylaniline  and  acetone. 
The  base  forms  silky  needles  and  melts  at  76°.  It  is  soluble  in  ether, 
carbon  bisulphide,  benzene,  and  light  petroleum.     The  saltfl  are  very 
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Bolnble  and  crystallise  with  difficnlty.  The  hydriodide,  C93Hfl4N8,2HI, 
forms  pale-yellow  plates,  freely  soluble  in  alcohol  and  in  hot 
water. 

Tetramethyldiamidotriphenylmethane  is  the  chief  product  of  the 
action  of  zinc  chloride  on  acetophenone  and  dimethylaniline.  Tetra- 
methyldiamidodiphenylmethane  and  triphenylbenzene  are  also 
formed. 

Tetramethyldtamidotriphenylethane,  CMePh(C6H4'NMes)a,  is  a  pale- 
yellow  oil,  which  gradually  acquires  a  dark- red  colour  on  exposure  t^ 
the  air.  It  boils  above  360°  with  partial  decomposition ;  under 
reduced  pressure  it  may  be  distilled  without  undergoing  any  change. 
It  is  non- volatile  in  steam,  and  dissolves  freely  in  ether,  benzene, 
light  petroleum  and  warm  alcohol.  The  salts  are  very  soluble  in 
water  and  do  not  crystallise.  It  yields  amorphous  precipitates  with 
the  chlorides  of  gold,  platinum,  and  mercury. 

An  acetic  acid  solution  of  the  base  turns  blue  on  the  addition  of 
lead  or  manganese  peroxide. 

Benzophenone  and  dimethylaniline  yield  dimethylamidotriphenyl- 
metbane.  Methyl  hexyl  ketone  and  dimethylaniline  yield  tetramethyl- 
diamidodiphenylmethane  and  a  liquid  base,  CuHjsN,  which  is  probably 
a  hexyldimethylaniline.  The  chief  product  of  the  action  of  zinc 
chloride  on  diethyl  ketone  and  dimethylaniline  is  tetramethyldiamido- 
diphenylmethane.  W.  C.  W. 

Derivatives  of  Triphenylmethane.  By  C.  Ullmann  (J.  pr. 
Ghem.  [2],  36,  246 — 272). — Diamido-derivatives  of  Iriphenylraetbane 
are  produced  by  the  action  of  benzaldehyde  on  a  mixture  of  a  suitable 
aromatic  base,  and  its  hydrochloride.  Aniline  yields  diamidotri- 
phenylmethane ;  orthotoludine  gives  diamidorthotolylphenylmethane, 
a  white,  microcrystalline  powder  whose  melting  point  could  not  be 
determined. 

Paratoluidine  yields  diamidoparatolylphenylmethane  which  crystal- 
lises from  a  mixture  of  benzene  and  light  petroleum  with  ^  mol. 
CsHe,  in  concentric  groups  of  yellow  needles  and  melts  at  185 — 
186''  ;  it  is  a  diacid  amine,  and  forms  a  hydrochloride,  picrate, 
Ac.  The  colourless,  crystalline  acetyUderivative,  C2iHi8(NHAc)2,  melts 
at  217—218°;  the  henzoyl-dprivative,  C3,Hxa(NHBz)?,  melts  at  196*. 
By  means  of  the  diazo- reaction,  diamidoparatolylphenylmethane  can 
be  converted  into  the  di-iodo-derivative  CsiHigl^,  crystallising  in 
brownish- red  prisms  and  melting  at  167 — 168*.  When  distilled  with 
zinc-dust,  it  yields  paratoluidine  and  methylacridine,  and,  therefore, 
probably  has  the  constitution  CHPh(C«H3Me-NHa)a[Me:  CHiNH, 
=  1:3:4];  from  its  formation  by  the  above  method,  and  as  it  can 
also  be  obtained  by  Mazzara's  and  by  0.  Fischer's  methods,  it  follows 
that  it  is  not  necessary  that  the  para- position  with  respect  to  the 
amido-group  should  be  free  in  order  to  synthesise  amidotriphenyl- 
methane-derivatives. 

In  the  preparation  of  the  para-compound,  a  substance  of  the 
formula  CjiHieNa  is  also  formed;  it  crystallises  in  long,  nearly 
colouHess  needles,  melts  at  177 — 178°,  and  gives  an  orange-yellow, 
crystalline  platinochloride.  F.  S.  K. 
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Tetramethyldiamidothiobenzophenoxid.  By  0.  Baith^r  (Ber., 
20,  3289— 3298).— The  author  is  inclined  to  think  that  this  sub- 
stance,  which  he  previonslj  described  (Abstr.,  1887,  816),  is  really  a 
thioketone,  and  identical  with  the  componnd  oboained  by  Fehrmann 
(this  vol.,  p.  156)  from  aaramine.  He  believes  the  difEerences  of 
properties  and  melting  points  are  dne  to  want  of  purity  and  difficulty 
in  exactly  determining  the  melting  point.  He  now  gives  the  melting 
point  as  193—194°. 

When  the  ketone  is  heated  with  benzoic  chloride  in  carbon  bi- 
sulphide solution,  a  dichloro-derivative,^  CCU(CeH4*NMes)3,  is  formed, 
which  is  soluble  in  alcohol  and  glacial  acetic  acids,  sparingly  so  in 
benzene  and  chloroform,  and  when  heated  decomposes.  With 
water,  it  yields  Michlers  ketone,  CO(C«H4-N'Me2)2,  and  is  probably  the 
compound  prepared  from  the  latter  in  the  manufacture  of  auramine 
colouring  matters. 

With  benzoic  chloride,  the  thioketone  forms  an  additive  derivative^ 
CS(C«H4'NMe8)s,COPhCl.  Tbis  substance  is  crystalline  and  melts 
below  200°,  but  was  not  obtained  quite  pure.  It  is  soluble  in  acetic 
acid  and  in  benzene.  Alcohol  and  chloroform  .also  dissolve  it,  but 
at  the  same  time  decompose  it  into  its  two  constituents.  Acetic 
chloride  yields  a  similar  derivative,  CS(C6H4"NMe2)2,COMeCl,  which 
is  crystalline  and  begins  to  decompose  at  160*^.  It  is  soluble  in 
alcohol,  acetic  acid,  chloroform,  and  benzene. 

When  the  thioketone  is  heated  with  acetic  anhydride  and  sodium 
acetate,  it  yields  a  compound,  CsgHitN-iOiS,  of  which  the  constitution 
is  probably  S[C(CeH4'NMe2)a*OAc]a.  It  forms  a  green  powder  which 
begins  to  decompose  at  120"*. 

When  heated  with  aniline,  the  thioketone  appears  to  yield  chiefly 
Michler*8  ketone,  but  with  aniline  hydrocbloride  it  yields  phenyl- 
auramine.  The  author  found  the  melting  point  of  the  latter  to  be 
170 — 171**.  Phenylhydrazine  appears  to  convert  the  thioketone  into 
the  corresponding  oxy-  (Michler's)  ketone. 

In  his  previous  communication,  the  author  described  the  product  of 
the  action  of  nitric  acid  on  the  thioketone  as  trinitrodimethylaniline. 
He  now  finds,  however,  that  it  is  the  same  compound, 

CO[CeH2(NO,).-NMe-NOa]2, 

obtained  from  Michler's  ketone.  With  hydroxy lamine,  this  compound 
yields  van  Romburgh*s  compound,  C0[C«Hj(N0,)2*NIIMe]a.  It  is  pro- 
bable that  an  oxime  is  first  formed  and  is  subsequently  decomposed. 

L.  T.  T. 
Ring.formation  with  Elimination  of  Hydrogen  Bromide  or 
Nitrous  Acid.  By  E.  Lellmann  and  0.  Schmidt  (Ber.,  20,  3154 — 
3157). — When  )3-naphthylamine  is  treated  with  glycerol,  orthonitro- 
phenol,  and  sulphuric  acid,  it  yields  jS-naphthaquinoline  in  which  the 
condensation  has  occurred  at  the  1 :  2  position ;  it  was  thought  that 
by  starting  from  a-bromo-/3-naphthy lamine,  in  which  the  1  position 
is  occupied,  the  condensation  would  occur  at  the  2 : 3  positions. 
a-Bromo-jS-naphthylamine  [Br :  NHi=:l:  2]  was  obtained  by  brominat- 
ing  ^-acetonaphthalide ;  it  was  then  treat.ed  with  glycerol,  orthonitro- 
phenol,  and  sulphuric  acid,  and  tbe  product  of  the  reaction  crystallised 
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from  liglit  petroleum  ;  it  melted  at  93*5^,  and  on  examination  it  was 
found  that  /9-naphthaquinoline  had  been  formed  with  elimination  of 
hydrogen  bromide.  «-Nitro-0-naphthylamine  when  treated  in  a 
similar  manner  yields  the  same  compound  with  elimination  of  nitrous 
acid.  The  conclusion  drawn  is  that  the  jS'-carbon-atom  is  far  less 
prone  to  ring-formation  than  the  «-CArbon-atom.  The  nitrophenol 
takes  no  part  in  the  reaction,  the  result  being  the  same  whether  it  is 
present  or  not.  F.  S.  K. 

Isomeric  Naphtbylamiaesalphonic  Acids.  By  G.  Scuultz 
{Ber,,  20,  3158— 3162).— Bayer  and  Duisberg  (this  vol.,  p.  732) 
have  stated  that  when  /3-naphthylamine  is  sulphonated,  a  mixture  of 
sulpho-acids  is  obtained  from  which  a  hitherto  unknown  /3-naphthyl. 
amine-^monosulphonic  acid  can  be  isolated  ;  this  compound  yields  a 
^-naphthol-3-sulphonic  acid  which  is  identical  with  Casella  and  Co.*s 
naphtholsulphonic  acid  F  ;  conversely,  by  heating  this  acid  with  am- 
monia, Bayer  and  Duisberg  obtained  a  compound  identical  with 
/9-naphthylamine-3-sulphonic  acid.  Weinberg  and  Lange  (this  vol., 
p.  160)  throw  doubt  on  the  identity  of  the  acid  which  they  themselves 
obtained  from  naphtholsulphonic  acid  F  and  that  prepai*ed  by 
Bayer  and  Duisberg  from  /^-naphthylamine.  The  author  concludes 
that  Weinberg  obtained  an  impure  product  only,  and  gives  proofs  of 
the  identity  of  the  acids  in  question.  F.  S.  K. 

Intramolecular  Migration  in  ^^-Naphthylaminesulphonic 
Acids.  By  A.  Weinberg  (J5er.,  20,  3353— 3355).— When  ^-napthyl- 
amine-a-  and  7-8ulphonic  acids  are  added  to  sulphuric  acid  (3 
parts)  previously  heated  at  160**,  and  the  whole  kept  at  this  tem- 
perature for  1^  hours,  they  both  yield  as  chief  pi*oduct  the  2 :  2'  acid 
together  with  the  2  :  3'  acid.  The  same  product  is  formed  by  sulpho- 
natiug  /3-naphthylamine  sulphate.  It  is  possible  that  Bayer  and  Duis- 
berg's  o-acid  (Abstr.,  1887,  732)  really  consisted  of  this  mixture. 
(Compare  Schultz,  preceding  Abstract.)  N.  H.  M. 

Conversion  of  Naphttaylaminesalphonic  Acid  into  DiclUoro. 
naphthalene.  By  H.  Ekdmann  {Ber,,  20, 3185— 3187).— When  Witt'8 
naphthalenedisulphonic  acid  (Abstr.,  1886,  554)  is  diazotised,  the 
product  warmed  with  phosphorus  pentachloride,  and  then  distilled, 
dichloronaphthalene  [1 : 4']  melting  at  107°  is  obtained,  together  with 
some  «-monochloroDaphthalene.  The  yield  of  dichloronaphthalene  is 
30  to  40  per  cent,  of  the  theoretical.  N.  H.  M. 

Action  of  Bromine  on  Diamido-«-naphthol.  By  T.  Zinckk 
and  C.  Gebland  (-Ber.,  20,  3216—3231 ;  compare  Abstr.,  1887,  838). 
— When  bromine  acts  on  bromamido-«.naphthaquinonimide  or  bromo* 
hydroxynaphthaquinonimide,  the  main  products  are  the  tribromide, 
CioHeBrJfO,,  and  the  dibromide,  CjH^Br^O,;  the  latter  melts  at  176"*, 
which  is  rather  higher  than  the  figure  given  by  Kronfeld.  In  the 
second  case,  a  small  quantity  of  a  third  bromide  melting  at  130°  is 
also  formed. 
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By  the  bromination  of  bromamidonaplifchaqtiinone  or  of  bromo- 
hydroxynaphthaquinone,  four  brominated  com  pounds  are  obtained,  of 
whicb  three  are  formed  in  very  small  quantity.  Two  of  these  are  not 
yet  worked  out,  the  other  is  identified  as  the  dibromide  C9H4Br802. 
The  main  product  is  a  dibromo-compound,  CioH6Brs04,  dibromotriketO' 

Jtydronaphthalene  hydrate,   CiH^K^QQ _.r;3|.*>  J  *^^s  crystallises  in 

matted  needles,  melts  at  114 — 115**  with  decomposition,  is  readily 
soluble  in  alcohol,  chloroform,  and  benzene,  less  readily  in  light  petro- 
leum, and  is  soluble  in  alkalis  with  yellow  coloration.  It  is  readily 
converted  into  bromoxy-a-naphthaquinone  and  hypobromous  acid, 
either  when  heated  alone  or  when  boiled  with  benzene,  toluene,  dilute 
alcohol,  or  dilute  acetic  acid.  When  boiled  with  water,  carbonic 
anhydride  is  evolved  and  a  mixture  of  bromoxynaphthaquinone  and 
the  dibromide  CaHiBrjO,  separates.  When  dissolved  in  ethyl  or 
methyl  alcohol  and  treated  with  hydrogen  chloride,  chlorohydroxy-«- 
naphthaquinoue  is  formed.  When  boiled  with  aqueous  potash,  it 
yields  a  monobromo-compound,  crystallising  in  small,  nearly  colour- 
less plates  and  needles,  and  melting  at  118 — 119°,  and  probably  of  the 

constitution  C6H4<^^^^^CBr  or  C6H4<^Q>CHBr,  probably  due 

to    the    decomposition   of   an  acid^   ^•^*^— -CO-CBr --^'  ^^* 

formed,  and  for  whose  existence  some  evidence  is  adduced. 

The  corresponding  dichlorp-componnd,  Q«Hi<QQ__^QQr>,  pre- 
pared in  similar  manner,  crystallises  in  thick,  white  needles,  melts  at 
105"*  without  decomposition,  and  is  far  more  stable  than  the  dibt-omo- 
compound.  When  treated  with  alkalis,  it  is  cpnverted  into  a  crystal- 
line compound  melting  at  128 — 129°,  and  if  the  alkaline  solution  is 
oxidised,  small  lustrous  plates  melting  at  124 — 125°.  The  authors  regrard 

these  substances  as  having  the  formulsB    CgE[i<pX      ^^       CCi^ 

CO 
and  C«H4<p.-j>CCla  respectively. 

A  chlorobromo-compound,  CioHeClBrOi,  was  also  prepared;  it  is 
less  stable  than  the  dichloro-compound,  crystallises  in  white  needles, 
melts  at  104 — 105**,  and  when  oxidised  in  alkaline  solution  yields 
plates  of  a  substance  melting  at  141**. 

When  the  dibromide  C9H4Bra04  is  treated  with  aqueous  soda,  it 
yields  broraoform,  phthalic  acid,  and  the  monobromo-compound 
CjHsBrOa  described  above.  A.  J.  G. 

S3rnthe8i8  of  Anthraooamarins  from  Cinnamio  and  Meta- 
hydroxybenzoic  Acids.  By  S.  v.  Kostanecki  {Ber.,  20,  3137— 
3145).  \Vbcn  a  mixture  of  cinnamic  acid  and  metahydroxybenzoic 
acid,  or  any  hydroxy-derivative  of  the  latter,  is  heated  with  concen- 
trated sulphuric  acid,  condensation  products  are  formed. 

From  metahydroxybenzoic  acid,  anthracoumarin,  CieHgOs,  is  ob- 
tained as  a  yellow,  crystalline  compound  melting  at  260° ;  it  dissolves 
readily  in  hot  glacial  acetic  acid,  benzene,  concentrated  sulphuric  acid, 
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and  hot  baryta-water,  sparingly  in  alcohol ;  with  boiling  alkalis,  it 
forms  a  yellow  solution  of  green  fluorescence  which  probably  contains 
a  salt  of  the  corresponding  coumaric  acid.  It  is  not  dissolved  by 
alkalis  in  the  cold,  whilst  the  compounds  obtained  from  dihydroxy- 
bcnzoic  or  gallic  acid  are  readily  soluble. 

This  fact  shows  that  the  hydroxyl-group  has  taken  part  in  the  con- 
densation, and  from  the  great  similarity  between  those  compounds  and 
anthraquinone-derivatives    the    constitution    of   anthraoonmarin    is 

^CH-CO-Ov 
probably  Cf 7C.H3. 

In  like  manner  metahydroxyanihracoumarin,  CieHgOi,  is  obtained 
from  symmetrical  dihydroxybenzoic  acid.  By  sublimation  or  crystal- 
lisation from  acetic  acid,  yellow  needles  are  formed  which  melt  at  325° 
and  are  only  sparingly  soluble  in  any  ordinary  solvent ;  they  dissolve, 
however,  in  alkalis  and  sulphuric  acid.  When  boiled  with  baryta- 
water,  the  coumarin-ring  is  probably  split,  an  insoluble  barium  salt 
being  precipitated.  The  yellow  crystalline  monace^^2-deiivatiTe, 
C„H704Ac,  melts  at  255^ 

Orthodiht/droxyanthracoumariny  CmHaOs,  has  already  been  obtained 
by  Jacobsen  and  Julius  (this  vol.,  p.  56),  who  gave  to  it  the  name 
"  styrogallol ;"  this  compound  and  also  its  diacetyl-derivative  were 
prepared,  the  latter  melts  at  260",  and  its  formation  lends  support  to 
the  constitution  assigned  to  the  anthracoumarins.  Orthodihydroxy- 
anthracoumarin  can  be  fixed  by  a  mordant,  a  fact  which  is  in  accord- 
ance with  a  theory  put  forward  by  the  author  (see  this  vol.,  p.  274). 

F.  S.  K. 

Porpurogallin.  By  S.  C.  Hookee  (Ber.,  20,  3259— 3260).— The 
author  recommends  the  following  method  of  preparing  purpurogallin  : 
— 20  grams  of  pyrogallol  is  dissolved  in  330  c.c.  of  cold  water  and 
treated  with  a  solution  of  87  grams  of  potassium  ferricyanide  in 
330  c.c.  of  water.  Gas  is  evolved,  the  solution  loses  its  deep  red 
colour,  and  purpurogallin  separates ;  in  about  ^  hour  the  oxidation  is 
complete.     The  yield  is  13  to  14  per  cent,  of  the  pyrogallol  employed. 

Purpurogallin  is  formed  in  the  oxidation  oE  an  aqueous  solution  of 
gallic  acid  by  sodium  nitrite. 

Purpurogallin  dissolved  in  gnlphnric  acid  gives  an  intense,  but 
fugitive,  violet  coloration  when  a  trace  of  nitrous  acid  or  a  nitrite  is 
added.     The  reaction  is  very  characteristic  and  delicate. 

A.  J.  G. 

Hydrogenation  of  Aromatic  Hydrocarbons.  By  E.  Bamberger 
and  W.  LODTER  (Ber.,  20,  3073— 3078).— The  hydrocarbons  are 
boiled  with  amyl  alcohol  and  sodium,  the  whole  poured  into  water, 
and  the  upper  layer  dried  with  sodium  carbonate  and  distilled.  The 
yield  varies  with  different  hydrocarbons  from  50  to  80  per  cent,  of  the 
theoretical. 

Tetrahydroretene,  CieHn,  forms  a  clear  viscous  oil  which  when  kept 
from  air  remains  liquid ;  in  open  vessels  it  solidifies,  probably  becom- 
ing oxidised  to  retene.     It  boils  at  280"  under  50  mm.  pressure. 

Tetrahydro-acenaphthenet  OiaUu,  is  a  clear,  colourless,  viscous  oil  of 
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a  sligbtlj  aromatic  odour,  boiling  at  249*5**  (corr.)  under  719  mm. 
pressure. 

Tetrahydrodiphenylj  Citfiu,  is  a  clear,  colourless,  viscous  oil  having 
a  slight  odour  of  diphenyl.  It  boils  at  244*8**  under  716  mm. 
pressure. 

Dihydronaphthalene,  dihydroanthracene  (m.  p.  108'5°),  and  t«tra- 
hydrophenanthrene  "were  also  prepai'ed.  N.  H.  M. 

Snlphocampliylio  Acid.  By  A.  Damsky  (Ber.,  20,  2959—2967). 
— When  ammonium  sulphocamphylate  is  distilled  with  ammonium 
chloride,  a  yellowish- brown  oil  of  peculiar  turpentine-like  odoor  is 
obtained,  which,  on  fractionation,  can  be  separated  into  two  portions, 
one  boiling  at  108 — 110**  and  the  second  at  195 — 196®.  These  were 
separately  examined. 

The  fraction  boiling  at  108 — 110°  is  a  colourless,  mobile  liquid, 
having  the  odour  of  the  crude  product,  and  a  sp.  gr.  =  0*7949  at  11*5**. 
It  has  the  composition  C^Hu,  and  is  a  non-aromatic  hydrocarbon, 
possibly  identical  with  that  obtained  by  Moitessier  by  distilling 
copper  camphorate  {Jahresh.,  1866,  410).  On  treatment  with  concen- 
trated nitric  acid,  it  is  violently  attacked  and  completely  resinified, 
but  when  dissolved  in  acetic  acid  and  treated  with  an  acetic  acid 
solution  of  nitric  acid,  no  action  occurs.  Oxidation  with  chromic 
acid  mixture  does  not  convert  it  into  an  aromatic  acid,  and  with  per- 
manganate it  yields  only  oily  fatty  acids ;  whilst,  contrary  to  the 
behaviour  of  aromatic  hydrocarbons,  it  does  not  form  an  acid  amide 
on  treatment  with  amidoformic  chloride.  Bromine  reacts  with  it 
readily,  yielding  an  unstable,  crystalline  compound,  CsHuBra,  and 
subsequently  liquid  higher  substitution- products,  whilst  the  unstable, 
crystalline  additive-compounds,  C8Hi4,HCl  and  C8Hi4,HBr,  are  formed 
when  it  is  treated  with  hydrogen  chloride  and  hydrogen  bromide 
i-espectively. 

The  fraction  boiling  at  195 — 196**  undergoes  slight  decomposition  at 
each  distillation,  and  is  a  colourless  liquid,  having  an  odour  similai* 
to  that  of  the  lower  fraction.  It  has  probably  the  composition 
CioHuO,  and  forms  oily  compounds  with  hydroxy lamine  hydro- 
chloride and  phenylhydrazine  hydrochloride ;  the  oxime  having  pro- 
bably the  formula  CioH,* :  N-OH. 

When  potassium  sulphocamphylate  is  fused  with  twice  its  weight 
of  potassium  hydroxide  and  the  melt  extracted  with  ether,  a  brown, 
resinous  mass  is  obtained,  which,  on  distillation  in  a  vacuum,  yields  a 
pale-yellow,  readily  crystallisable  oil.  The  crystals  have  the  compo- 
sition C9Hia02,  are  readily  soluble  in  alcohol  and  ether,  very  sparingly 
soluble  in  hot  water  and  melt  at  99°.  The  compound,  although  pre- 
pared by  Kachler's  method  (Abstr.,  1874,  154),  and  having  the 
bame  composition,  differs  from  the  substance  prepared  by  him  in  its 
lower  melting  point  and  marked  acid  character.  The  silver  salt, 
CjHnOaAg,  is  soluble  in  hot  water;  the  calcium  salt,  (C9Hu02)4Ca 
-h  2H2O,  forms  yellowish  crystals,  soluble  in  hot  water ;  the  barium 
salt,  (C9HiiOj)2Ba  -f  2H2O,  is  crystalline  and  soluble  in  hot  water ; 
the  methyl  salt  was  also  prepared  and  is  crystalline.  Treated  with 
bromiae,  the  acid  yields  a  crystalline  compound  with  the  evolution  of 
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hydrogen  bromide,  and  it  is  not  reduced  by  the  action  of  sodium 
am'ilgam.  When  distilled  with  soda-lime,  it  yields  a  yellow  oil, 
which  on  rectification  forms  a  colourless,  mobile  liquid  of  the  com- 
position CeHij,  boiling  at  133 — 135^,  and  polymerising  on  exposure  to 
the  air.  W.  P.  W. 

Action  of  Salpharic  Acid  on  Terebenthene.  By  J.  Bou- 
CHABDAT  and  J.  Lafont  (Gompt.  rend.,  105,  1177  —  1179). —The 
product  of  the  gradual  action  of  467  grams  of  sulphuric  acid  on 
9340  grams  of  French  terebenthene  boiling  at  165 — 157*  (rotatory 
power  —  32*2°)  was  distilled  in  a  current  of  steam ;  79  grams  of  sul- 
])huric  acid  remained  in  the  free  state,  the  rest  having  formed  a 
compound  2CioHi«,H2S04,  which  is  almost  though  not  quite  fixed. 
This  compound  could  not  be  isolated  from  the  colophene  with  which 
it  is  mixed.  It  is  a  neutral  substance  and  does  not  combine  with 
potassium  hydroxide.  Alcoholic  potash  is  without  action  in  the  cold, 
but  at  150°  decomposition  takes  place  with  formation  of  volatile  pro- 
ducts and  the  compoujad  CioHie,S03KH,  which  crystallises  from  its 
aqueous  solution  in  thin  lamellae. 

The  portion  of  the  original  product  which  distils  with  steam  con- 
sists mainly  of  the  nnaltered  hydrocarbon^  without  any  camphene. 
The  fraction  boiling  at  175 — 180  has  the  composition  CwHw,  oxidises 
very  readily,  and  is  somewhat  lighter  than  the  original  terebenthene. 
It  absorbs  hydrogen  chloride  readily  yielding  a  liquid  pix>duct,  and 
when  the  latter  is  distilled  in  a  vacuum,  it  yields  cymene  and  ter- 
pilene  hydrochloride,  CioHic2HCl,  melting  at  48°.  The  rotatory 
power  of  the  corresponding  terpilene  is  only  one-fifth  or  one-sixth 
that  of  another  terpilene  obtained  from  the  same  terebenthene  by  a 
difPorent  method. 

The  fraction  boiling  below  165°  was  treated  successively  four  times 
with  sulphuric  acid,  always  with  a  similar  result,  but  the  fraction 
boiling  at  157°,  which  gradually  became  smaller  and  smaller  in 
quantity,  diminished  in  rotatoiy  pow.er,  and  after  a  fifth  treatment 
was  converted  into  an  easily  solidified  camphene.  This  camphene  is 
formed  by  the  decomposition  of  the  small  quantity  of  the  sulphur 
compound  which  distils  over  with  the  water.  This  fraction,  in  fact, 
always  contains  a  small  quantity  of  free  sulphuric  acid. 

When  the  original  product,  which  is  not  volatile  in  steam,  is 
heated  at  200 — 250*",  an  energetic  reaction  takes  place,  water,  sul- 
phurous anhydride,  and  sulphur  being  produced.  The  liquid  products 
contain  a  slightly  active  laevogyrate  compound  boiling  at  156*, 
cymene,  terpilene,  and  dextrogyrate  camphenols.  C.  H.  B. 

Pimaric  Acids.  By  A.  Vestekberg  (Ber,,  20,  3248— 3253).— In 
a  previous  paper  (Abstr.,  1886,  1038)  the  author  showed  that  the 
motlier-liquor  from  the  preparation  of  dextropimaric  acid  contained 
/3-pimaric  acid.  From  the  very  vigorous  lasvorotatory  power  of  this 
acid,  the  name  lesvopimaric  acid  is  now  given  to  it;  its  separation 
and  purification  were  attended  with  gi'eat  difficulty.  Lmvopimarie 
acid,  CaoHaoOa,  isomeric  with  dextropimaric  acid,  crystallises  in  the 
rhombic  system  ;   axial   ratios,  a  :  h  :  c  ==  0'81042  :  1  :  0*61407 ;  ob- 
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served  faces :  ooP,  ooPoo,  P/2,  2f  oo,  OP.  It  melts  between  140°  and 
150^,  and  is  insoluble  in  water,  readily  soluble  in  all  the  other  usual 
solvents,  its  solubility  being  greater  than  that  of  the  dextro-acid. 
One  part  of  the  acid  dissolves  in  10*8  parts  of  98  per  cent,  alcohol  at  15°. 
A  solution  of  3*174  parts  of  Isavopimaric  acid  in  100  c.c.  of  alcohol 
has  a  Irovorotatory  power  [«]©  =  —272".  It  forms  readily  crys- 
tallisable  salts,  of  which  the  sodium,  ammonium,  and  lead  salts  are 
described. 

The  author  considera  it  very  probable  that  Galliot's  pyromaric  acid 
(this  Joui-nal,  1874,  457)  is  a  mixture  of  dextro-  and  lesvo-pimaric 
acids.  A.  J.  G. 

Action  of  Phenylhydrazine  on  Santonin.  By  C.  Gbassi 
(Chem,  Centr.,  1887,  1163—1164;  from  Bend.  R,  Ace,  Lincei  [4],  3, 
521 — 522).— When  a  solution  of  santonin  (10  grams)  is  heated  with 
phenylhydrazine  (10  grams)  in  acetic  acid  solution  (sp.  gr.  1'06),  a 
yellow  %drazi(ie,.CiftHi80»*N2HPh,  separates,  which  melts  at  220**, 
and  is  not  decomposed  by  acids.  Hydrochloric  acid  dissolves  it  in 
the  cold  with  a  reddish-yellow  colour;  on  heating,  a  scarlet  preci- 
pitate is  formed.     The  hydrazine  compound  yields  a  platinochloride. 

J.  W.  L. 

Lakmoi'd  and  Litnun.  By  W.  N.  Hartley  (Ftoc,  E.  Dublin  Soc, 
5,  159). — Lakmoid  (Abstr.,  1885,  148)  is  soluble  in  strong  alcohol, 
insoluble  in  water.  A  solution  in  50  per  cent,  alcohol  retains  its  colour 
with  but  slight  alteration  for  several  months.  Litmin  is  insoluble  in 
strong  alcohol,  but  soluble  in  spirit  of  50  per  cent. ;  the  solution  was 
bleached  after  a  time  although  not  exposed  to  bright  light.  The 
photographic  spectra  of  the  two  substances  did  not  differ  markedly. 
From  these  results,  it  follows  that  the  two  substances  are  not  identical. 
Lakmoid  is  a  better  reagent  than  litmin.  A.  J.  G-. 

New  Brazilin-derivative.  By  C.  Schall  and  C.  Dralle  (Ber., 
20,  3365 — 3366). — Tetramethylbrazil&n,  CieHioOsMe^,  lb  prepared  by 
mixing  2*7  grams  of  brazilin  with  0*8  gram  of  sodium  (each  dissolved 
in  alcohol) ;  8  grams  of  methyl  iodide  is  then  added,  and  the  whole 
warmed  on  a  water-bath  until  the  colour  changes  to  a  yellowish -brown. 
The  greater  portion  of  the  alcohol  is  distilled  off  and  the  rest  evapo- 
rated on  a  water- bath.  It  is  washed  with  water,  dissolved  in  ether, 
and  washed  with  dilute  aquooas  soda.  It  forms  a  brittle,  transparent, 
amber-coloured  mass  which  becomes  crystalline  when  ether  is  poured 
over  it.  When  crystallised  from  alcohol,  it  is  obtained  in  colourless 
crystals  melting  at  138 — 139®.  The  compound  has  the  properties  of 
a  phenol  alkyl  ether;  it  does  not  change  when  exposed  to  air,  and 
yields  an  additive  product  with  ammonia.  N.  H.  M. 

Metanitroqninoline.  By  A.  Claus  and  A.  Stiebel  (Ber.,  20, 
5095 — 3097). — MetanitroquinoUney  CgNHe'NOj,  is  prepared  from  10 
grams  of  nitraniline,  2*6  grams  of  picric  acid,  14  grams  of  glycerol,  and 
14  grams  of  sulphuric  acid.  The  mixture  is  afterwards  boiled  for 
some  houi*8.  The  product  after  being  freed  from  resin,  is  treated  with 
light  petroleum  to  remove  the  phenanthroline,  which  is  also  formed  in 
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the  reactioD,  and  recrystallised  from  alcohol  or  water.  It  forms  long, 
thin,  colourless  needles,  melting  at  131  6"  (uncorr.).  The  hydm- 
chloride  crystallises  in  lonfj:,  yellowish- white  needles,  melts  at  225" 
with  evolution  of  gas,  and  decomposes  in  contact  with  water.  The 
filtrate  crystallises  in  long,  flat  needles  of  a  satiny  lustre,  not  very 
readily  soluble  in  water.  The  platinocMoride  forms  large,  amber- 
coloared  prismatic  crystals.  Metamidoquinolinej  CjNH^'NHj,  pre- 
pared by  reducing  the  nitro-compound  with  stannous  chloride,  forms 
long,  hair-like,  yellowish  needles  which  melt  at  186**  (uncorr.)  ;  it  is 
readily  soluble  in  ether,  chloroform,  Ac.  When  heated,  it  yields  a 
sublimate  of  splendid  red  needles.  It  does  not  distil  with  steam. 
(Compare  Abstr.,  1887,  810).  N.  H.  M. 

Constitution  of  Quinoline-derivatives.  By  J.  Freydl  (Monatsh,, 
8,  680 — 583). — The  so-called  /3-amidoquinoline  on  conversion  into 
the  corresponding  diazochloride  and  treatment  of  the  same  with 
potassium  cyanide,  yields  a  cyanoquinoline  identical  with  the  meta- 
cyanoquinoline  of  Bedall  and  Fischer.  On  hydrolysis,  tiiis  nitrile 
yields  a*  quinolinecarboxylic  acid,  identical  with  that  obtained  from 
an  amidobenzoic  acid  by  Skraup's  reaction.  The  amidoqninoline  is 
also  converted  by  the  diazo-reaction  into  a  chloroquinoline,  identical 
with  the  compound  obtained  by  La  Coste  (Abstr.,  1886,  159)  from 
metachloraniline  by  Skraup's  i*eaction.  Then  in  the  above  group  the 
substituted  groupings  are  in  the  2  position  as  derived  from  the 
1  :  3  benzenoid  derivatives.  V.  H.  V. 

Sulphonation  of  Qninoline.  By  G.  v.  Georgtevics  (MonatsK  8, 
577 — 579). — By  the  sulphonation  of  quinoline  with  Nordhausen  acid. 
La  Coste,  as  also  Bedall  and  O.  Fischer,  obtained  a  mixture  of  the  1 : 2 
and  1  :  3  quinolinesnlphonic  acids,  the  proportion  of  each  which  is 
formed  being  dependent  on  the  conditions  of  the  experiment.  It  is  here 
shown  that  if  the  sulphonation  is  effected  with  ordinary  sulphuric 
acid,  the  1  :  4  sulphonic  acid  is  produced,  a  result  confirmed  by  the 
conversion  of  the  acid  into  the  corresponding  nitrile  and  carboxvlic 
acid.  V.  H.  V. 

Qninoline.  By  E.  Lellmann  and  G.  Lange  (Ber,,  20, 3084—3089 ; 
compare  Abstr.,  1887,  737). — Calcium  parabromobenzenesnlphonate 
crystallises  is  well-formed,  mouoclinic  crystals  with  2  mols.  H^O  : 
a:h:c  =  05872  :  1  :  05168 ;  /9  =  85°  14'  42"  (compare  Goslich, 
this  Joarnal,  1876,  i,  929).  Parabromometamidobenzenesulphonic 
acid  crystallises  in  well-formed  prisms  with  1  mol.  HaO  (not  1^  mol. 
H2O,  Goslich,  loc.  cit.), 

Orihobromoquinoline-anasulphonic  aeidj  C»NH^rSOtH  [Br :  SOgH  = 
1  :  4],  is  prepared  by  heating  5  grams  of  parabromometamidobenzene- 
sulphonic  acid,  6  to  7  grams  of  orthonitro phenol,  20  grams  of  glycerol, 
and  25  to  27  grams  of  sulphuric  acid  in  a  reflux  apparatus  at  155 — 
160"  for  six  hours.  The  product  is  treated  with  water,  steam-distilled, 
treated  with  baryta,  filtered,  and  the  filtrate  boiled  with  animal  char- 
coal. By  precipitating  the  barium  as  exactly  as  possible  with  sul- 
phuric acid  and  carefully  evaporating  the  filtrate,  the  snlphonic  acid 
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is  obtained  in  small,  Instrons  plates  with  1  mol.  HjO.  The  calcium 
nalt  with  6^  mols.  HjO  crystaHises  in  long  needles,  readily  soluble  in 
water. 

Tetrahydroquinoline-anasulpJionic  acidy  C9NHjo*SOsH  -f  H2O,  is  formed 
when  5  grams  of  bromoquinolinesnlphonic  acid  is  heated  on  a  water- 
bath  wit^  concentrated  hydrochloric  acid  and  tin.  It  crystallises  from 
dilnte  solutions  in  rhombic  crystals ;  a\h  :  c^  0*5041  :  1  :  0*7511, 
and  from  concentrated  solutions  is  monoclinic  crystals ;  a\h  i  c=^ 
0*4855  : 1 :  0*5298 ;  /3  =  55°  10'.  When  treated  with  oxidit^ing  agents, 
it  shows  the  reactions  characteristic  of  tetrahydroquinoline-derivatives. 

The  quinolinesul phonic  acid  previously  prepared  {loc,  cit.)  from 
metamidobenzenesulphonic  acid,  also  yields  a  tetrahydroquinoline- 
Bulphonic  acid  which  completely  resembles  that  just  described. 

N.  H.  M. 

/3-QninolinediBnlplionic  Acid.  By  W.  La  Coste  and  F.  Valeur 
(J?er.,  20,  3199 — 3201). — /S-Qninolinedisulphonic  acid,  prepared  by 
heating  the  pure  barium  salt  with  the  necessary  amount  of  sulphuric 
acid,  crystallises  in  slender  white  needles,  readily  soluble  in  water, 
insoluble  in  alcohol,  ether,  benzene,  and  chloroform.  (Compare 
Abstr.,  1887,  379.)  The  barium  salt  is  obtained  by  treating  the 
potassium  salt  with  barium  acetate.  The  potassium  salt  (with  1  mol. 
H«0),  is  insoluble  in  alcohol,  readily  soluble  in  boiling  water.  When 
this  salt  is  fused  with  3  parts  of  potash  at  160**,  potassium  /S-hydroxy- 
quinolinesulphonate  is  formed.  fi-Hydroxyquinolinesiilphonic  acid 
crystallises  in  yellow,  lustrous  plates,  melting  at  270 — 275^* ;  ifc  dissolves 
readily  in  hot  water,  sparingly  in  alcohol,  and  still  less  in  chloroform 
and  carbon  bisulphide. 

fi-Dihydroxyquinoline,  CjNHiCOH)^,  is  prepared  in  a  manner  similar 
to  the  a-compound  (Abstr.,  1886,  629),  except  that  the  temperature  is 
only  raised  to  250 — 255^.  It  crystallises  in  slightly  brown  needles, 
readily  soluble  in  ether,  alcohol,  benzene,  chloroform,  and  carbon 
bisulphide,  insoluble  in  water.  It  melts  at  68**,  and  sublimes  at  a 
higher  temperature  in  slender  white  needles.  The  salts  are  stable, 
but  difficult  to  crystalli'Se.     (Compare  also  Abstr.,  1887,  978.) 

K  H.  M. 

Tetrahydroqninaldine.  By  M.  Holler  (AnnaJen,  242,  313 — 
321). — Tetrahydroqninaldine  has  already  been  described  by  Jackson 
(Abstr.,  1881,  742),  and  by  Dobner  and  Miller  (Abstr.,  1884,  183). 
The  nitronitroso-cora pound,  NOa'CioNHii'NO,  crystallises  in  golden 
plates,  and  melts  at  152".  Methylhydroquinaldine,  CioHuNMe,  has  been 
prepared  by  Dobner  and  Millei*  (loc,  cit.).  It  can  also  be  prepared 
by  the  action  of  tin  and  hydrochloric  acid  on  quinaldine  merhiodide. 
Methylhydroquinaldinem€thiodid€yC]o'SHx^e,'Mel,  crystallises  in  needles, 
melts  at  205'',  and  dissolves  freely  in  water  and  in  hot  alcohol.  Freshly 
precipitated  silver  oxide  converts  it  into  the  ammonium  base, 
CioNHnMe,MeOH,  a  crystalline,  hygroscopic  compound.  The  auro- 
chloride  crystallises  in  lemon-coloured  needles,  and  the  dichromate  in 
six-sided  plates.  The  platinochloride  forms  brick-red  crystals,  soluble 
in  hot  water.  The  base  is  decomposed  by  heat,  yielding  methyl, 
alcohol,  and  methyltetrahydroquinaldine 
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Ethyltetrahydroquinaldine,  CioNHwEt,  is  a  colourless  liquid,  boiling 
afc  256°.  The  platinochloride  and  methiodide  are  crystalline.  The 
latter  melts  at  187°  and  dissolves  in  water,  but  is  not  acted  on  by  a 
solution  of  potassium  hydroxide.  W.  C.  W. 

Quinaldine  Alkyl  Iodides.  By  M.  Holler  (Annalen,  242, 300— 
312). — Quinaldine  methiodide  and  methylquinaldininm  hydroxide 
have  been  previously  described  by  Dobner  (Abstr.,  1884,  184),  and 
by  Bemthsen  and  Hess  (Abstr.,  1885,  558)  respectively.  In  addition 
to  the  salts  prepared  by  Bemthsen  and  Hess,  the  ammonium  base 
yields  an  aurochloride,  CioH9NMeCl,AuCl3,  and  a  dichromate, 

(CJSrH,Me)2Cr,07, 

crystallising  in  lemon-coloured  needles.  The  dichromate  detonates  at 
90°.  Ethylquinaldininm  hydroxide  on  exposure  to  the  air  changes  into 
a  carmine-coloured  resin.  The  platinochloride,  (CioNH»Bt),PtClfi, 
is  deposited  from  hot  water  in  ruby  prisms.     The  aurochloride, 

CioNH9EtCl,AuCl8, 

forms  golden  needles.  The  dichromate  detonates  at  100".  Quinaldine- 
propiodide  forms  greenish-yellow  prisms,  soluble  in  water  and  in  hot 
alcohol.  It  melts  at  166 — 167**.  The  ammonium  base  is  amorphous. 
It  is  soluble  in  alcohol  and  ether.  The  platinochloride,  aurochloride, 
and  dichromate  are  crystalline.  Quinaldine  hutiodide  is  prepared 
by  heating  quinaldine  witb  isobutyl  iodide  at  115°  in  molecule  pro- 
portion. It  crystallises  in  plates,  and  melts  at  172*".  The  amjl 
iodide  requires  a  temperature  of  l40 — 145°  for  its  formation.  It  is 
crystalline,  soluble  in  water  and  hot  alcohol,  and  melts  at  175°. 

OrthomethylguiTiuldine  methiodide  is  deposited  from  alcohol  in 
yellow  needles,  and  melts  at  221°.  The  ammonium  base  is  tolerably 
stable,  and  does  not  change  rapidly  on  exposure  to  the  air.  The 
platinochloride,  dichromate,  and  aurochloride  are  crystalline.  The 
base  is  decomposed  by  heat,  yielding  orthomethylquinaldine.  Ortho- 
methylquinaldive  ethiodide  is  deposited  from  alcohol  in  yellow  needles, 
and  melts  at  228"*.  The  ammonium  base  is  a  stable,  oily  liquid,  and 
it  forms  crystalline  platino-  and  auro-chlorides. 

Paramethylquinaldine  unites  with  methyl  iodide  at  the  ordinary 
temperature.  The  compound  melts  at  236 — 237*,  and  dissolves 
freely  in  water.  The  ammonium  base  is  unstable.  The  platino- 
chloride, dichromate,  and  aurochloride  crystallise  in  needles. 

w.  c.  w. 

Conversion  of  Indoles  into  Hydroquinolines.  By  E.  Fischkr 
and  A.  Stechb  (Annalen,  242,  348 — ^366). — In  previous  communica- 
tions (Abstr.,  1887,  588  and  976),  the  authors  have  described  the 
conversion  of  methylketole  into  dimethyldihydroquinoline  and  di- 
methyl tetrahydroqninoline,  which  are  derivatives  of  /3-methy1quino- 
line.  In  the  preparation  of  dimethyldihydroquinoline,  a  monomethyl- 
dihydroquinoliue  is  formed  as  a  bye-product.  Dihydroethyldimethyl- 
quinoline  and  ethylmethylketole  have  already  been  described  by  the 
authors  (loc.  cit). 
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Ethylmethyldihydroquinoline  [Et :  Me  =  1'  :  3'],  prepared  by  the 
action  of  metbyl  iodide  on  ethylmethylketole  and  methyl  alcohol  at 
120**,  is  a  colourless  oil  which  turns  pink  on  exposure  to  the  air.  It 
boils  at  254 — 255°,  and  forms  salts  which  are  freely  solnble  in  alcohol 
and  water.  With  ferric  and  platinic  chlorides,  it  yields  crystalline 
precipitates. 

Trimethyldihydroquinoline,  C»NH«Mes  [1'  :  3'  :  4'],  boils  at  244°. 
The  hydriodide  crystallises  in  long  prisms.  The  sulphate  is  precipi- 
tated from  its  alcoholic  solution  in  crystalline  scales  on  the  addition  of 
ether.     The  platinochloride  is  decomposed  by  boiling  water. 

The  dimethyldihydro-^-naphthaquinoline,  previously  described  by 
the  authors  {loc.  cit.),  is  an  imide  base.  The  hydriodide  and  platino- 
chloride are  sparingly  solnble  in  alcohol  and  in  water. 

The  methiodides  of  the  qu inclines  and  dihydroqu inclines  are  ensily 
decomposed  by  alkalis,  but  the  methiodides  of  the  tetrahydro- 
quinolines  are  not  attacked. 

Dihydroquinolines  containing  methylene  iii  the  indole- ring  turn  red 
on  exposure  to  the  air.  W.  C.  W. 

«.Alkyloinohoiiic  Acids  and  a-Alkylquinollnes.  By  O. 
DoBNEE  (Annalen,  242,  265 — 290). — The  preparation  of  the  «-alkyi- 
cinchonic  acids  and  the  properties  of  some  of  these  compounds  have 
already  been  described  by  the  author  (Abstr.,  1S87,  504).  In  the 
preparation  of  «-i8opropylcinchonic  acid,  a  neutral  substance  of  the 
composition  Ci9HaoN20  is  obtained  as  a  bye- product.  It  is  insoluble 
in  alkalis.  «-Isopropylcinchonic  acid,  C^NHftPr^'COOH  [2'  :  4'], 
crystallises  with  1^  mols.  HjO.  The  hydrochloride,  CijH,3N02,HCl, 
forms  colourless  plates,  freely  soluble  in  water.  The  platinochloride, 
which  is  abnormal  (CisHi3N02,HCl)4,PtC]4  -|-  H2O,  and  the  auro- 
chloride,  (Ci3Hi3N02)2,HAuCU,  are  crystalline.  fit-Isopropylquino- 
line  picrate  is  deposited  from  alcoholic  solutions  in  yellow  plates. 
It  melts  at  150°.  The  platinochloride  crystallises  with  2  mols. 
H2O. 

A  neutral  substance  of  the  composition  C2oH32N'20  is  formed  by  the 
action  of  aniline  on  an  ethereal  solution  of  pyruvic  acid  and  isovaler- 
aldehyde.  It  crystallises  from  Alcohol  in  silky  needles,  and  melts  at 
160°.  If  a  warm  alcoholic  solution  is  substituted  for  the  ethereal 
solution,  ae-isobntylcinchohic  acid  is  produced.  The  acid  crystallises 
with  1^  mols.  H2O.  The  hydrochloride,  CuH,»N02,HCl  +  H2O, 
crystallises  in  colourlefs  plates,  and  dissolves  freely  in  water.  The 
platinochloride,  (CwHi5N02)2,H2PtCl«,  ife  also  crystalline.  «-Isobutyl- 
quinoline  picrate  crystallises  in  plates,  soluble  in  alcohol.  It  melts 
161°. 

On  mixing  together  cold  alcoholic  or  ethereal  solutions  of  fur- 
furaldehyde,  pyruvic  acid,  and  aniline,  a  neutral  substance  of  the 
composition  C2oHuN202  is  formed,  but  with  warm  alcoholic  solu- 
tions, a-furfurcinchonic  add,  (C4H30C»NH5)*COOH,  is  produced. 
This  acid  crystallises  in  greenish-yellow  needles.  It  melts  with 
decomposition  between  210°  and  215°,  and  dissolves  freely  in  alcohol, 
ether,  benzene,  and  in  hot  water.  The  silver,  lead,  and  copper  salts 
are  sparingly  soluble  in  water.       The  hydrochloride,   nitrate,   and 
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sulpliate  are  freely  soluble.  The  plfttinocWoride,  (CuH9N03)2,H2PtCU, 
and  the  aurochloride,  (CuH9N08)2,AaCIs,  crystallise  in  needles. 
a-Furfurquinoline  is  obtained  by  heating  furfnrcinchonio  acid  at 
300^  It  melts  at  92°,  and  boils  above  300°.  It  crystallises  in  thick 
needles,  and  dissolves  in  alcohol,  ether,  and  benzene.  The  platino- 
chloride,  (Ci3H9NO)a,H3PtCle  4-  2H2O,  and  the  aurochloride, 

Ci3H9NO,HAnCU, 

crystallise  in  needles,  and  dissolve  in  hot  water.  The  dichromafe 
forms  orange-red  needles.  It  is  soluble  in  hot  water.  The  dry  salt 
decomposes  at  100**.  The  picrate  melto  at  186°,  and  is  deposited  from 
hot  alcohol  in  large  yellow  plates.  W.  C.  W. 

a-Phenylcinchonic  Acid  and  its  Homologues.  By  0.  Dobnrr 
and  M.  Giesekb  (Anvalen,  242,  290 — 300). — On  mixing  together 
ethereal  solutions  of  aniline,  pyruvic  acid,  and  benzaldehyde,  a  com- 
pound of  the  composition  C22H18N2O  is  obtained  in  the  form  of  a  crys- 
talline mass,  insoluble  in  acids,  alkalis,  and  water.  It  melts  at  225°, 
and  dissolves  freely  in  ether,  benzene,  acetic  acid,  and  light  petroleum. 
Strong  acids  and  hot  alkalis  decompose  the  compound,  yielding 
aniline  and  resinous  products. 

The  preparation  and  properties  of  a-phenylcincbonic  acid  have 
been  previously  described  by  the  authors  (Abstr.,  1887,  504).  The 
silver,  lead,  copper,  and  zinc  salts  were  obtained  in  the  form  of 
amorphous  precipitates. 

A  compound  of  the  composition  C34HnK20  is  deposited  in  crystals 
on  mixing  ethereal  solutions  of  paratoluidine,  pyruvic  acid,  and  benz- 
aldehyde. It  melts  at  204f^205*,  and  is  insoluble  in  acids  and 
alkalis.  If  warm  alcoholic  solutions  are  used,  only  a  small  quantity 
of  this  compound  is  formed,  the  chief  product  being  parcuniethyU»- 
phenylcinchonic  acic2, 

C9T^'H4MePh-COOH  [Me  :  Ph  :  COOH  =  3:2':  4']. 

This  acid  is  deposited  from  alcohol  in  yellow  needles.  It  melts  at  228"*, 
and  is  soluble  in  alcohol  and  ether.     The  platinochloride, 

(C„H„N0,)2,H,PtCla, 

forms  golden  needles.  On  distillation  with  soda-lime,  parametbyl- 
phenylcinchonic  acid  yields  paramethyl-a-phenylquinoline.  Ortho- 
methyl'a'f)hevylcinchonic  acid,  [1:2':  4'],  melts  at  245°,  and  is  freely 
soluble  in  ether  and  hot  alcohol.  The  silver  salt,  CnHuNOiAg  -f 
F2O,  crystallipes  from  hot  water  in  needles.  On  distillation  with 
lime,  the  acid  yields  orthomethyl'a-phenylqtdnoUne,  The  base  lx)il8 
above  360°,  and  melt«  at  49—50°.  W.  C.  W. 

Farabenzoylquinaldine  and  Faradiquinaldine.  By  E.  Htnz 
(Annalen,  242,  321 — 329). — Paraldehyde  acta  on  parabenzoylani- 
line  dissolved  in  hydrochloric  acid,  forming  par<il)enzoylquinaJdine, 
C^NHftMeBz,  and  several  bye-products.   The  new  base  melts  at  67 — 68% 
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boils  above  .^00®,  and  dissolves  freely  in  hot  water,  alcohol,  ether, 
benzene,  chloroform,  and  light  petroleum.     The  platinochloride, 

(Ci7Hi3NO)„HaPtCl.  +  2H3O, 

eiystalb'ses  in  needles,  and  is  sparingly  soluble  in  water.  The  anhy- 
drous salt  melts  at  108 — 110".  The  dichromate  also  crystallises  in 
needles.     The  methiodide  melts  at  220''. 

Diquinaldine  is  prepared  by  the  action  of  paraldehyde  on  benzidine 
dissolved  in  hydrochloric  acid.  The  yield  is  poor.  Diquinaldine, 
CmH^Ns,  melts  at  206 — 207'',  and  dissolves  in  alcohol,  benzene, 
chloroform,  and  acetone.  It  boils  with  slight  decomposition  above 
360°. 

The  platinochloridey  CaoHwNsjHjPtCle  +  2H2O,  is  sparingly  soluble 
in  hot  water.  The  nitrate,  CaoHisN3,2HN03,  crystallises  in  needles, 
and  is  soluble  in  water.     The  dichromate  is  crystalline. 

W.  C.  W. 

Qoinoline.  ByE.  Bamberger  (B^r.,  20,  3338-^3344).— Qtitr^Zme. 
phenacyl  bromide^  COPh-CHa'CjNHTBr,  is  prepared  by  mixing  equal 
mol.  weights  of  quinoline  and  bromacetophenone  dissolved  in  ether  or 
in  benzene ;  it  separates  in  tnfts  of  white  needles.  The  yield  is  quanti- 
tative. It  dissolves  readily  in  alcohol  and  water,  sparingly  in  ether 
and  benzene,  begins  to  decompose  at  115 — 1 18'',  and  melts  at  about  165^ 
The  zincochlorlde  crystallises  from  water  in  small,  thick,  strongly 
refractive  prisms ;  the  nitrate  crystallises  in  clear,  strongly  refractive 
prisms  of  a  vitreous  lustre,  which  ara  generally  bent.  The  physio- 
logical action  of  the  nitrate  on  mice,  frogs,  and  cats  is  described ;  it 
resembles  that  of  carare.  When  a  quinolinephenacyl  salt  is  treated 
with  alkalis,  the  ammonium  base  is  obtained  together  with  a  scarlet 
dye  ;  the  base  forms  white  flakes,  readily  soluble  in  ether. 

Farmylphenacylanthranilic  acid,  C00H-C.H4-N(CH,-C0Ph)-C0H, 
is  formed  when  16  grams  of  potassium  permanganate  dissolved  in 
600  c.c.  of  water  is  gradually  added  to  a  cooled  solution  of  10  grams 
of  quinolinephenacyl  bromide  in  1200  c.c.  of  water ;  after  12  hours,  the 
colourless  liquid  is  filtered,  the  manganese  peroxide  extracted  several 
times  with  boiling  water,  and  the  collected  filtrates  from  50  grams  of 
the  phenacyl  bromide  evaporated  down  to  2  to  2*5  litres.  It  is  then 
made  acid,  lefl  for  24  hours  in  a  cool  place,  and  the  crystals  thus 
obtained  are  I'ecrystallised  from  much  water.  It  crystallises  from 
dilute  alcohol  in  white  plates  of  a  satiny  lustre,  melting  at  184**,  readily 
soluble  in  alcohol,  less  in  hot  water.  Benzoic  acid  is  formed  as  the 
chief  product  of  the  reaction.  When  the  acid  is  boiled  with  dilute 
sulphuric  acid,  formic  acid  is  obtained. 

Pyridinephenacyl  bromidcy  CjNHsBr-CHj'CO  Ph,  prepared  from  pyri- 
dine  and  bromacetophenone,  crystallises  from  a  mixture  of  ether  and 
alcohol  in  slender,  lustrous,  strongly  refractive  prisms.  The  chromate 
crystallises  from  water  in  lastrous,  orange-coloured  prisms ;  the  zinco- 
chloride  separates  from  its  hot  aqueous  solution  in  lustrous,  rhombic 
plates.  When  the  bromide  is  treated  with  aqueous  soda,  it  is  decom- 
posed into  pyridine  and  benzoic  acid.  N.  H.  M. 
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Acetio  Tripiperide.  By  J.  Busz  and  A.  Eekul^.  (Ber,,  20, 
3246 — 3248). — Ortho-amides,  corresponding  with  the  ortho-salt^ 
formed  by  acetic  and  other  acids,  have  not  yet  been  prepared. 
Experiments  mnde  witb  primary  amines  and  with  secondary  amines 
of  the  type  NHR',,  have  failed  to  yield  snch  compounds,  but  with 
secondary  amines  of  the  type  NHB",  of  which  piperidine  is  an  example, 
success  was  attained. 

Acetic  tripiperide  J  CMe(C6NHio)3,  is  obtained  by  heating  acetio  tri- 
chloride («-trichloroethane)  for  4  to  6  hours  in  a  reflux  apparatus. 
It  boils  at  133—134**  under  15  mm.,  or  261—263°  under  ordinary 
pressure.  It  is  very  stable,  yielding  but  slight  quantities  of  acetic 
acid  when  boiled  for  days  with  water  or  dilute  acetic  acid.  The 
hydrochloride  is  crystalline  and  insoluble  in  ether ;  the  platinochloride 
crystallises  in  golden-yellow  plates. 

Chloroform  acts  very  slowly  on  piperidine,  yielding:  a  base  boiling 
at  98°,  which  seems  to  be  orthoformic  piperide,  CH(C6NHio)3,H80. 

Ben zo trichloride  reacts  readily  with  piperidine,  but  whether  a 
benzoic  tripiperidide  is  formed  is  not  yet  established.  A.  J.  G. 

Oxidation  Products  of  Papaverine.  By  G.  Goldschmiedt 
(Manatsh.,  8,  510 — 528). — In  continuation  of  former  experiments  on 
the  oxidation  of  papaverine  by  potassium  permanganate  CAbstr.,  1886, 
479),  the  author  has  more  fully  examined  dimethoxycinchonic  acid 
and  other  products  formed.  Papaverine  hydrochloride  yields  oxalic, 
hemipinic,  and  veratric  acids,  which  are  contained  in  the  filtrate  from 
the  reduced  manganese  peroxide  ;  on  treatment  of  this  last  with  sul- 
phurous acid,  and  extraction  of  the  residne  with  hydrochloric  acid, 
papaveraldine  hydrochloride  and  dimethoxycinchonic  acid  are  obtained, 
together  with  a  substance  of  the  formula  C10H9NO4.  This  last, 
named  hemipinisovmide^  to  distinguisb  it  from  the  isomeric  hemipini- 
mide  obtained  by  Liebermann  by  the  action  of  hydroxylamine  on 
opianic  acid,  forms  small,  white  needles  melting  above  300** ;  it  dissolves 
only  on  prolonged  heating  with  alkali,  but  is  at  the  same  time  decom- 
posed into  ammonia  and  hemipinic  acid.  It  is  also  distinguished  from 
hemipinimide  by  the  unstable  character  of  its  potassium-derivative. 
The  formula  of  this  substance  is  discussed,  but  without  satisfactoiy 
conclusions. 

DimethoxyGinckonic  acid,  C9NH4(OMe)3'COOH,  crystallises  with 
2HsO  in  small  needles ;  it  melts  at  205''  with  violent  evolution  of  car- 
bonic anhydride,  and  formation  of  dimethoxyquinoline ;  it  gives  a 
brownish-red  turbidity  with  ferric  chloride,  but  no  reaction  with 
ferroas  sulphate.  Solutions  of  its  salts  give  gelatinous  precipitates 
with  barium,  calcium,  copper,  and  silver  salts.  The  hydrochloride 
crystallises  with  2  mols.  H20  in  glistening  needles,  and  the  pZa^tno- 
chloride  in  groups  of  yellow  needles.  By  hydriodic  acid,  the  dimethoxr- 
acid  is  converted  into  dihydroxycinchonic  acid,  C9NH4(OH))*COOH, 
which  is  an  amorphous  powder,  melting  at  221*  with  violent  evolution 
of  gas.  It  gives  A  violet  coloration  with  ferric  chloride,  and  a  reddish- 
yellow  with  ferrous  sulphate.  Its  salts  are  all  of  a  yellow  colour,  thus 
resembling  those  of  hydroxycinchonio  acid  obtained  by  Weidel  from 
the  corresponding  sulphonic  acid. 
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Btmetlioxyquinoline,  C9'N'H5(OMe)a,  obtained  by  heating  the  di- 
methozycinehonic  acid,  as  also  from  papaveraldine  when  it  is  heated 
with  alkali,  forma  a  hydrochloride  crystallising  with  SHjO,  a  picrate 
crystallising  in  citron-yellow  needles,  and  a  chromate  in  small,  orange- 
yellow,  rhombic  crystals. 

This  dimethozyqninoline  from  papayerine  is  isomeric  with  that 
obtained  from  veratric  acid ;  a  list  is  given  of  the  points  of  difference 
between  the  salts  of  these  two  bases.  It  is  probable  that  in  the 
methoxyqninoline  from  veratric  acid,  the  methoxy-groups  are  in  the 
position  1  :  2,  bnt  in  that  from  papaverine  the  groups  are  in  the 
positions  2:3;  the  author  proposes  to  confirm  this  view  by  further 
experiments.  V.  H.  V. 

Adanine.  By  A.  Kossbl  (Ber.,  20,  3356—3858 ;  compare  Abstr., 
1886,  5b6),— Adenine  nitrate,  C8H5N6,HNO,  +  iH,0,  crystallises  in 
stellate  groups  of  needles ;  the  dry  salt  dissolves  in  110*6  parts  of 
water.  The  hydrochloride  (with  ^  mol.  H^O)  forms  transparent,  mono- 
clinic  crystals,  o  :  6  :  c  =  20794  :  1  :  1*8127 ;  /3  =  61**  40' ;  the  anhy- 
drous salt  dissolves  in  41*9  parts  of  water.  The  plaUnockloride, 
(GftHftN5)3,H3PtGl«,  crystallises  from  its  dilute  solution  in  needles; 
when  a  concentrated  solution  is  boiled  long,  the  salt, 

C,H,N8,HCl,PtCl4, 

separates  as  a  bright  yellow  powder.  The  silver  compound,  C6H4N5Ag, 
is  obtained  as  an  amorphoas  powder  by  adding  an  ammoniacal  silver 
solution  to  a  hot  ammoniacal  solution  of  adenine ;  with  a  large  excess 
of  silver  solution,  the  compound  C5H5N5,Ag,0  is  formed.  The  acetyl- 
derivative,  GsHiNfrAc,  crystallises  in  small,  white  plates,  readily  soluble 
in  hot  water  and  alcohol,  soluble  in  dilute  acids  and  alkalis ;  it  does 
not  melt  at  260®.  The  hemoyUderivative,  O6H4N6BZ,  forms  long,  thin, 
lustrous  needles,  melting  at  234—235'',  readily  soluble  in  hot  alcohol, 
soluble  in  dilute  acids  and  in  ammonia. 

Adenine  is  yeir  stable  towards  acids,  alkalis,  and  oxidising  agents, 
but  is  readily  reduced  by  zinc  and  hydrochloric  acid,  behaving  like 
hypoxanthine.  N.  H.  M. 

Ptomamas  and  Latioomames.  By  A.  Oacttieb  {Bull,  8oc.  Ohim,, 
48,  6 — 23). — A  summary  of  our  present  knowledge  concerning 
ptomaines,  giving  an  account  of  the  results  obtained  by  the  author, 
Brieger,  and  others,  whose  papers  have  from  time  to  time  appeared  in 
Abstracts  in  this  Journal  (see  Abstracts,  1881,  100,  224;  1882, 1115 ; 
1884,89,  188;  1885,676;  1886,  634;  also  BuU.  de  VAcad  de  Med., 
1886).  C.  H.  B. 

Empirical  Fonnnla  of  Cholio  Acid.  By  P.  Latschinoff  {Ber., 
20,  3274— 3283).— Mylius  has  lately  (Abstr.,  1887,  982)  upheld 
Strecker's  formula  CmH^qOs  for  cholic  acid,  against  this  formula 
CJEL^Oi  proposed  by  the  author.  The  latter  has  therefore  carefully 
re-examined  this  acid  and  its  derivatives,  with  the  result  of  confirming 
the  formula  C«5H4a05.  He  has  been  unable  to  obtain  the  acid  perfectly 
anhydrous.     Cholic  acid  crystallises  in  two  forms  (i)  in  tetrahydric 
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crjBtalfl,  and  (ii)  m  prismatic  cryBtals.  The  first,  obtained  by  crystal- 
lisation from  alcohol,  acetone,  ether  (of  which  it  requires  510  parts  at 
18**  for  solution),  isobutyl  alcohol,  or  ethyl  acetate,  has  the  formula 
CaH^Oe  4-  ^HaO.  It  only  loses  this  water  of  crystallisation  at  or 
above  l^b"*,  and  partial  decomposition  always  takes  place  simultane- 
ously. Fusion  ultimately  results  at  160 — 180°.  The  prismatic  crystals, 
obtained  by  the  precipitation  of  an  acetic  solution  of  the  acid  with 
water,  have  the  formula  CasH^Qs  4-  H3O.  They  lose  f  mol.  H^O  at 
120**,  but  the  remaining  ^  is  only  lost  at  or  above  145*^.  The  anther 
believes  Mylius  to  have  taken  the  not  fully  dehydrated  acid  as  anhy- 
drons.  When  this  acid  is  dissolved  in  phenol,  it  forms  white  prisms,  which. 
frWe  analytical  results,  agreeing  with  the  formula  C»H4,05  +  ^HjO  -1- 
^CflHflO.  It  seems  that  the  last  trace  of  water  is  very  firmly  united 
to  the  cholic  acid,  and  that  when  crystallised  from  other  media  with 
which  it  nnites,  the  acid  only  takes  np  the  complementary  quantity 
of  the  medium.  Thus  the  crystals  from  an  alcoholic  solution  had  the 
formula  CtaHiaOj  +  JH.O  4-  fCaHaO. 

Attempts  to  obtain  mineral  salts  of  the  acid  showed  that  here  also 
a  similar  state  of  things  existed.  The  salts  all  contained  an  excess 
of  the  base,  that  excess  being,  as  in  the  case  of  the  water  of  crystallisa- 
tion, abont  one-eighth  of  an  equivalent.  With  aniline  and  toluidine, 
however,  cholic  acid  yields  well-defined  crystalline  salts,  which  give 
numbers  agi*eeing  with  those  required  by  theory.  Aniline  cholate^ 
CtfH^gOcNHaPh,  forms  needles  melting  at  140° ;  metcUoluidine  cholaie 
needles  melting  at  140— 180^  L.  T.  T. 

Action  of  Sodium  Chloride  in  Dissolving  Fibrin.    By  J.  R. 

Green  (/.  Physiol,  8,  372— 377).— When  fibrin  is  extracted  with  a  5 
or  10  per  cent,  solution  of  sodium  chloride,  a  prote'id  goes  into  solution ; 
on  renewing  this  solution  daily,  removing  that  added  on  the  previous 
day,  it  is  found  that  in  32  to  35  days  the  whole  of  the  fibrin  is  dis- 
solved. In  all  these  experiments,  there  was  perfect  freedom  from 
putrefaction.  When  dissolved  in  this  way,  the  fibrin  is  decomposed, 
with  the  formation  of  two  globulins,  one  of  which  coagulates  at  56*, 
is  soluble  in  1  per  cent,  sodium  chloride  solution,  is  readily  converted 
into  syntonin  and  alkali-albumin,  and  is  not  precipitated  by  weak 
acid ;  the  other  is  insoluble  in  1  per  cent,  sodium  chloride  solution, 
but  soluble  in  a  10  per  cent,  solution  ;  it  coagulates  on  heating  at  59 — 
GO'',  is  readily  converted  into  alkali-albumin,  but  not  into  syntonin,  the 
acid  added  for  the  latter  purpose  precipitating  it,  and  in  suspension 
it  is  not  acted  on.  In  some  of  its  reactions,  the  former  substance 
i-ecals  the  behaviour  of  fibrinogen,  but  neither  corresponds  with  fibrin- 
onren  or  serum  globulin,  and  the  latter  cannot  be  made  to  re-form 
fibrin.  W.  D.  H. 

Haematoporphyrin.  By  C.  A.  MacMunn  (/.  Fhysioh,  8,  384 — 
389). — A  brownish  pigment  is  scattered  over  several  superficial 
portions  of  the  mollusc  Solecurtris  strigiUcUus.  On  microscopical 
examination,  it  is  found  that,  in  the  foot  especially,  the  pigment  is 
sitnafed  at  the  border  of  the  cells,  so  that  the  boundaries  between 
thorn  are  marked  much  in  the  same  way  that  endothelium  cells  are 
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demonstrated  by  tbe  nse  of  silrer  nitrate.  Granules  in  the  cells 
contain  the  same  pigment.  Spectroscopic  examination  shows  that 
the  pigment  is  hsBmatoporph  jrin ;  this  is  identical  with  Moselej's  polj- 
perythrin  {Quart,  J.  Mic.  Science,  17,  1)  ;  the  bands  are  identical  with 
those  seen  in  the  pigment  from  the  dorsal  streak  of  the  earthworm  ;  a 
list  of  12  other  inyertebrates  in  which  the  same  pigment  has  been 
fonnd  is  given.  In  many  of  these  there  is  no  heemoglobin  present,  hot 
the  nniversal  distribution  of  the  histohsomatins,  and  the  fact  that 
these  yield  some  of  the  decomposition  products  of  hemoglobin,  fully 
explain  the  occasional  appearance  of  a  hsemoglobin-deriyative  in 
invertebrate  animals  (see  Abstr.,  1886,  638).  W.  D.  H. 


FhyBiological    Chemistry. 


Influence  of  Sleep  on  the  Activity  of  Respiratory  Combus- 
tion. By  L.  DB  Saint-Maetin  (Oompt  rend.,  106,  1124—1128).— 
Experiments  with  doves  show  that,  independently  of  the  effect  pro- 
duced by  fasting,  natural  sleep  reduces  the  quantity  of  carbonic 
anhydride  exhaled  by  about  one-fifth,  and  reduces  the  quantity  of 
oxygen  absorbed  by  about  one- tenth. 

Experiments  with  dogs  show  that  during  sleep  produced  by  mor- 
phine the  proportion  of  carbonic  anhydride  exhaled  falls  to  one- half 
the  normal  amount ;  during  sleep  produced  by  chloral  or  chloroform 
it  falls  to  one-third  the  normal  proportion. 

When  ansBsthesia  by  chloroform  is  sufficiently  long  continued  the 
blood  becomes  impoverished  in  oxygen  and  is  charged  with  an  amount  of 
carbonic  anhydride  very  considerably  in  excess  of  the  normal  propor- 
tion. In  the  early  stage  of  insensibility,  there-  is  a  diminution  in  the 
proportion  of  carbonic  anhydride  in  the  blood,  but  this  is  due  to 
secondary  causes.  G.  H.  B. 

Coagulation  of  Fibrin  and  Intravascular  Clotting.    By  F. 

Kruoee  (Zeit  Biol  ,24,  189— 225).— Wooldridge  has  shown  that  the 
phenomenon  of  coctgulation  is  brought  about  by  a  substance  which  he 
calls  A  fibrinogen,  obtainable  from  peptone  plasma  by  simply  cooling, 
and  that  the  cellular  elements  which  were  hitherto  considered  essen- 
tial, although  they  may  assist  coagulation,  are  nevertheless  of  second- 
ary import.  In  his  Croonian  lecture  he  described  coagulation  as 
essentially  similar  to  crystallisation.  In  plasma  there  are  three  con- 
stituents concerned  in  coagulation — ^A,  B,  and  G  fibrinogen.  A  and  B 
fibrinogen  are  compounds  of  lecithin  and  prote'id,  and  fibrin  results 
from  the  transference  of  the  lecithin  from  A  fibrinogen  to  B  fibrino- 
gen. From  this  point  of  view  the  ferment  is  of  secondary  imports 
ance. 

Wooldridge  further  found  that  a  compound  of  lecithin  and  proteid 
closely  allied  to  the  A  fibrinogen,  which  he  considers  probably  the 
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precursor  of  A  fibrinogen,  exists  in  the  testis  and  thymns  gland  of  the 
calf,  in  the  fluid  of  the  lymph  glands  and  the  stromata  of  red  blood- 
corposcles.  This  compound  is  capable  of  causing  widespread  intra- 
vascular clotting  in  the  entire  absence  of  any  cellular  elements. 

It  is  with  reference  to  this  last  statement  that  the  author  joins 
issae.  A  large  number  of  experiments  have  led  him  to  the  opposite 
conclasion,  namely,  that  the  corpuscular  elements  play  the  chief  part 
in  the  coagulation,  both  within  and  without  the  body.  He  corrobo- 
rates Wooldridge's  statement,  however,  that  the  stromata  of  red 
blood  corpuscles  produce  intravascular  clotting. 

The  leucocytes  obtained  by  centrifugalising  the  fluid  of  the  lymph 
glands  produce  intravascular  clotting,  bat  the  supernatant  liquid,  tiie 
author  states,  is  inert,  or  almost  so.  He  considers  that  any  slight 
action  of  the  fluid  may  be  accounted  for  by  the  presence  of  some  leuco- 
cytes, for  he  found  it  impossible  to  remove  them  completely,  even  by 
centrifugal  action.  J.  P.  L. 

Influenoe  of  Calciom  Snlphata  on  the  Coagulation  of  tha 
BloocL  By  J.  E.  Green  (/.  Fkysiol^  8,  354— 371).— A  saline 
extract  of  washed  blood  clot  contains  fibrin  ferment  (Buchanan). 
Heating  such  an  extract  nearly  to  the  boiling  point  delays  the  action 
of  the  ferment  but  does  not  destroy  it^  the  ash  was  found  to  contain  a 
definite  and  fairly  constant  amount  of  calcium  sulphate.  A  saturated 
solution  of  calcium  sulphate  was  pi*epared,  and  on  adding  1  o.c.  of  this 
to  10  c.c.  of  diluted  magnesium  sulphate  plasma,  coagulation  set  in 
with  great  rapidity ;  a  very  small  amount  of  the  salt  (0*001  per  cent) 
has  considerable  clotting  power ;  this  increases  with  the  quantify  of 
calcium  salphate  used,  but  not  proportionately.  In  other  experiments 
with  peptone  or  leech  extract,  in  which  coagulation  was  retarded  by 
cold,  the  addition  of  calcium  sulphate  caused  it  to  take  place  in  some 
cases  very  rapidly,  in  others  more  slowly, 

Calcinm  sulphate  cannot  be  regarded  as  the  fibrin  ferment  however ; 
addition  of  that  salt  to  pericardial  fluid  or  to  a  sodium  chloride  solu- 
tion of  fibrinogen  causes  n^  coagulation  in  those  fluids ;  but  when  the 
ferment  is  present,  addition  of  salt  accelerates  the  coagulation. 

The  next  point  investigated  was  whether  it  is  possible  to  have 
coagulation  in  the  absence  of  calcium  sulphate ;  peptone-plasma  was 
dialysed  for  three  days  into  a  0*6  per  cent,  solution  of  sodium 
chloride ;  if  water  had  been  used  outside  the  membrane,  the  globulins 
of  the  plasma  would  have  been  precipitated.  Dilution  of  the  plasma 
with  saline  solntions  then  caused  no  clotting,  nor  did  the  passing  of  a 
stream  of  carbonic  anhydride  through  the  plasma  coagulate  it  as  it 
does  ordinary  peptone-plasma.  But  on  adding  a  little  calcium 
Bulphate  to  the  diluted  plasma  coagulation  rapidly  set  in. 

In  plasma  prevented  from  coagulating  by  cold,  or  by  admixture 
with  magnesium  sulphate,  similar  ezperimeBts  were  performed, 
dialysis  being  carried  out  at  the  temperature  of  V,  After  a  week's 
dialysis,  dilution  caused  no  coagulation,  but  after  adding  calcium 
sulphate  clotting  set  in,  though  slowly.  It  was  suggested  that  the 
fibrin  ferment  exists  as  a  zymogen  in  plasma,  and  is  converted  into 
ferment  by  the  action  of  calcium  sulphate.    Horse's  blood  kept  from 
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clotting  by  cold  was  precipitated  by  a  large  excess  of  alcohol ;  after 
remaining  for  some  weeks  under  the  spirit,  the  precipitate  was  collected, 
dried,  and  extracted  with  a  0'6  per  cent,  sodium  chloride  solution  ;  this 
was  warmed  with  calcium  sulphate  for  an  hour,  and  then  that  salt 
removed  by  dialysis ;  but  on  diluting  plasma  or  pericardial  fluid  with 
this  there  was  no  hastening  of  the  coagulation ;  that  is,  there  was  no 
evidence  of  zymogen  conversion. 

Calcium  sulphate  helps  the  working  of  the  ferment,  but  it  is  not 
concerned  with  its  liberation.  Quantitative  experiments  on  the  rela- 
tion of  the  amount  of  fibrin  formed  to  the  amount  of  calciam  sulphate 
added  negative  the  idea  that  fibrin  is  a  union  of  fibrin  with  that  salt. 
Hammarsten  (Maly's  Jahrsberickty  4,  185)  has  shown  that  calcium 
phosphate  is  necessary  for  the  proper  activity  of  the  rennet  ferment. 

W.  D.  H. 

Secretion  of  the  Gall  Bladder.  By  B.  Birch  and  H.  Sponq 
(/.  Fhysiol.,  8,  378 — ^383).— The  fluid  was  obtained  from  two  women 
in  which  a  fistula  remained  in  each  case  after  the  operation  of  chole- 
cystotomy  had  been  performed.  A  celluloid  cannula  was  found  to  be 
the  best  to  use,  as  it  did  not  set  up  the  irritation  consequent  on  the 
use  of  metallic  ones.  About  20  c.c.  in  the  day  was  collected,  but  it  is 
supposed  that  a  third  or  more  of  the  fluid  was  lost.  In  both  cases  the 
bile  channels  were  completely  closed  off  from  the  gall  bladder,  and  no 
biliary  constituents  were  present.  The  fluid  was  therefore  the 
secretion  of  the  mucous  membrane  of  the  gall  bladder,  and  in  both 
cases  it  had  identical  composition  and  properties.  Both  patients  were 
also  in  excellent  health.  The  fluid  was  sometimes  clear,  sometimes 
fihintly  opalescent;  it  was  viscid;  its  specific  gravity  varied  from 
I'Oll  to  1'012  at  12*5".  On  microscopic  examination,  it  was  found  to 
contain  a  few  leucocytes.  It  was  always  distinctly  alkaline,  which 
reaction  must  be  attributed  to  alkaline  sodium  phosphate.  The 
foUowing  is  the  approximate  quantitative  analysis  in  parts  per 
1000:  — 


Water  and  gases  9797 

Solids 20*3 


A.  Organic — 

Mucin 1    1  Q.QQ 

Proteid  matter,  a  trace j 

B.  Inorganic — 

Chlorine 384 

Carbonic  anhydride 0'29 

Sodium  (combined  with  CI)  . . . . ,  2'50 

Soda  (combined  with  COa) 0'41 

Potassium  salts  and  phosphates  by 

difference   117 


20-30 

The  fluid  has  distinct  diastatic  properties,  which  were  destroyed  by 
boiling;  the  fermentation  agent  was  not  definitely  separated;   the 
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alcoholic  precipitate,  however,  was  fonnd  to  contain  it,  whilst  none 
remained  in  the  filtrate ;  the  ferment  was  also  non-diifusible.  Some 
was  filtered  through  a  porous  cell ;  the  filtrate  was  inoperative  on 
starch,  whilst  the  residue,  which  evidently  represented  the  mucin  that 
could  not  get  through  the  filter,  was  still  active.  The  fluid  had  no 
curdling  action  on  milk,  and  no  emulsion  was  formed  when  it  was  mixed 
with  cod-liver  oil.  The  secretion,  moreover,  does  not  readily  putrefy, 
although  it  was  demonstrated  by  means  of  experiments  with  sterilised 
peptone  infusion  that  it  has  no  active  power  in  restraining  putrefac- 
tion ;  its  apparent  immunity  from  change  being  due  to  its  poverty 
in  nourishing  material.  The  secretion  cannot  be  regarded  as  playing 
any  important  part  in  digestion,  the  small  diastatic  action  it  possesses 
bemg  shared  by  many  fluids  in  the  economy  on  which  it  does  not 
confer  any  special  digestive  value.  Its  use  is  no  doubt  confined  to 
lubricating  the  walls  of  the  gall  bladder,  and  it  adventitiously  adds 
some  mucus  to  the  bile  which  comes  to  repose  in  it.  W.  D.  H. 

Analyses  of  American  Fishes.  By  W.  O.  Atwatib  {Amer. 
Ghem,  /.,  9,  421 — 452). — 52  species  of  American  fishes  were  ex- 
amined. The  methods  of  analysis  are  described,  and  tables  are  given 
containing  proportion  of  edible  portion  and  the  amounts  of  nitrogen, 
prote'ids,  ether  extract,  and  ash  of  this  portion  of  the  fish.  The  com* 
position  varies  very  considerably,  thr 


Water. 

Dry 

Bubstance. 

Albu- 
minold. 

Fat. 

Ash. 

Mackerel  

73-4 
81-7 
82-6 
75-4 
63-6 
78-2 

20-6 
18-3 
17-4 
24-6 
36 '4 
21-8 

18-3 
16-8 
15-8 
18-4 
21-6 
17-8 

7  1 
0-25 
0-4 
6-2 
13-4 
2-8 

1-3 

Haddock  

1  2 

Cod 

1-2 

Halibut 

1*1 

Salmon 

1*4 

Spent  salmon,  female 

1*2 

H.  B. 

Ferments  in  Normal  Urine.  By  E.  Stadelmann  (Zeit,  Bioly  24, 
226 — 260). — ^Very  divergent  opinions  have  from  time  to  time  been 
expressed  with  reference  to  the  presence  of  ferments  in  normal  nrine. 
It  may  be  safely  said  that  all  observers  are  agreed  on  tbe  constant 
occurrence  of  pepsin  in  normal  nrine,  bnt  the  most  conflicting 
evidence  is  forthcoming  as  to  the  presence  of  trypsin. 

Oriitzner  and  his  pupils,  Sahli,  Gehrig,  and  Holovtschiner  state  that 
trypsin  is  a  constant  concomitant  of  normal  nrine,  and  that  it  is 
present  in  regular  quantity.  Mya  and  Belfanti  state  that  both  pepsin 
and  trypsin  are  present  in  normal  and  pathological  urine,  except  in 
cases  of  acute  and  chronic  nephritis. 

In  opposition  to  this,  Leo  denies  the  occurrence  of  trypsin  in  all 
cases,  but  admits  tbe  presence  of  pepsin  in  normal  and  in  most  patho- 
logical cases.  In  cancer  of  the  stomach  and  typhoid  fever,  pepsin,  is 
however,  absent. 
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In  the  present  investi^tion,  a  complete  survey  of  the  whole  subject 
has  been  undertaken.  The  occurrence  of  pepsin  is  further  corrobo- 
rated, but  in  no  instance  has  trypsin  been  found.  The  author,  there- 
fore, considers  with  Leo  that  the  apparent  digestion  of  raw  fibrin  in 
alkaline  urine,  in  Griitzner's  and  other  observers'  experiments,  was 
due  to  the  presence  of  sepsis  which  had  not  been  sufficiently  guarded 
against.  Kaw  fibrin  does  disintegrate  in  alkaline  urine  even  in  the 
presence  of  thymol,  owing  no  doubt  to  the  presence  of  bacteria  in  the 
raw  fibrin,  but  in  no  instance  did  any  digestion  or  disintegration  take 
place  when  boiled  fibrin  was  used.  As  the  direct  experiments  with 
urine  were  negative,  a  large  quantity  was  evaporated  nearly  to  dryness 
at  40**,  the  residue  thoroughly  extracted,  and  washed  with  alcohol. 
The  residue,  which  would  contain  any  trypsin  that  might  be  present, 
was  then  dissolved  in  a  small  quantity  of  water  and  tested  with 
regard  to  its  digestive  power,  but  the  solution  was  found  to  be  entirely 
inert.  When  proper  precautions  are  taken  to  ensure  the  absence  of 
any  putrefactive  change,  the  results  are  always  negative. 

Certain  inorganic  salts — potassium,  sodium,  and  ammonium  sul- 
phates, and  potassium  and  sodium  phosphates — hinder  tryptic  diges- 
tion in  a  marked  degree.  This  is  especially  the  case  with  the 
potassium  phosphates.  J.  P.  L. 

Fbysiological  Action  of  Ethyl  Lactate.  By  P.  Pellacani  and 
G.  Bertoni  {Chem.  Centr.,  Ib87,  1149  ;  from  Arch,  Ital  Biol,  7,  201— 
208). — The  ethyl  salt  of  fermentation  lactic  acid,  when  taken  by  the 
mouth  in  concentrated  solutions,  causes  great  irritation  of  the  throat 
and  the  first  parts  of  the  alimentary  tract.  When  subcutaneously 
injected  it  causes  no  local  irritation.  A  10  to  15  per  cent,  solution 
does  not  coagulate  albumin.  It  is  a  liquid,  and  soluble  in  all  propor- 
tions in  water,  alcohol,  and  ether.  Its  hypnotic  properties  are  weak, 
and  its  physiological  action  is  compared  with  that  of  chloral  and  iodal. 
When  given  in  doses  sufficient  to  cause  deep  anaesthesia,  it  causes 
death  by  interference  with  the  respiration.  W.  D.  H. 

Physiological  Action  of  Trimethylethylozyammoninm  ard 
Trimethylvinylammonium  Hydroxides.  By  Y.  Cervello  (Chem. 
Gentr.,  1887,  WhO ;  from  Arch.  Ital.  Biol,  7,  232— 238).— 001  gram 
of  the  hydrochloride  of  the  first  base  causes  in  the  frog,  dilatation  of 
the  pupil  and  increased  frequency  of  respiration ;  after  about  two 
hours  the  animal  returns  to  its  normal  condition.  To  cause  complete 
paralysis,  at  least  005  gram  must  be  given  :  death  then  occurs  in 
about  three  hours.  The  pulse  is  but  little  afiected.  In  a  rabbit 
weighing  850  grams,  0'5  gram  caused  increased  secretion  of  tears, 
running  from  the  nose,  and  enlargement  of  the  pupil.  Paralysis, 
which  ensues  after  large  doses,  is  produced  like  that  caused  by  curare. 
Aqueous  solutions  of  trimethylvinylammonium  hydroxide  (neurine), 
cause  the  same  symptoms,  but  its  action  is  more  powerful.  The 
antagonism  between  this  base  and  atropine  holds  only  with  regard  to 
the  heart  and  glandular  system.  Atropine  will  not  prevent  death 
after  the  administration  of  lethal  doses  of  neurine.     Neurine  thus 
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resembles  curare  in  its  physiological  action,  and  mnscarin  in  its 
antagonism  to  atropine.  W.  D.  H. 

Physiological  Action  of  "  Saccharin."  By  V.  Aducco  and  TJ. 
Mosso  (Ghem.  Oentr.,  1887,  1148—1149 ;  from  Arch.  Ital.  Biol,  7, 
158—171 ;  and  8, 22—36).—"  Saccharin  "  (Fahlberg)  is  but  Kttle  solu- 
ble in  cold  water,  but  dissolves  more  easily  in  hot,  and  very  easily  in 
boiling  water.  The  solution  so  obtained  is  strongly  acid.  On  cooling 
the  hot,  concentrated  aqueous  solution,  the  substance  separates  in 
monoclinic  (?)  needles  melting  at  about  200°.  It  is  more  easily 
soluble  in  ether,  and  still  more  so  in  alcohol :  it  dissolves  easily  in 
water  if  its  solution  be  continuously  and  carefully  neutralised,  but  is 
reprecipitated  on  addition  of  hydrochloric  acid.  Even  in  large  doses, 
it  is  harmless  to  the  animal  organism.  After  its  administration,  the 
urine  has  a  well-marked,  sweet  taste,  and  decomposes  with  much  more 
difficulty  ;  it  contains  unaltered  saccharin.  It  causes  no  alteration  in 
nutrition  or  metabolism,  with  the  exception  that  the  chlorides  of  the 
urine  are  increased  in  amount.  Saccharin  is  not  excreted  by  the 
saliva  nor  by  the  milk.  Half  an  hoar  after  its  administration  by  the 
mouth,  the  urine  acquires  a  very  sweet  taste,  which  after  doses  of 
5  grams  disappears  in  24  hoars.  0'16  gram  of  saccharin  weakens  the 
alcoholic  fermention  of  dextrose,  as  well  at  30°  as  at  16°.  A  mixture 
of  urine  with  an  equal  volume  of  a  0*32  per  cent,  solation  of  uac- 
charin  does  not  undergo  the  ammoniacal  fermentation  for  over  seven 
days,  whilst  urine  mixed  with  a  corresponding  amount  of  salicylic 
acid  ferments  in  less  than  that  time.  Saccharin  also  prevents  puti*e- 
f action  during  pancreatic  digestion.  A  percentage  of  0'16  to  0*32  of 
saccharin  hinders  but  does  not  prevent  gastric  digestion.  A  per- 
centage of  0*0064  has  no  such  effect.  Benzoic  acid  in  similar  amounts 
has  the  same  effect;  salicylic  acid  a  stronger  effect.  Saccharin 
hinders  the  amyloly  tic  action  of  saliva,  especially  in  a  neutral  solution, 
but  not  so  much  as  does  salicylic  acid ;  benzoic  acid,  on  the  other 
hand,  is  not  so  active.  As  the  sweetness  of  saccharin  is  280  times 
greater  than  that  of  cane-sugar,  it  can  be  substituted  for  the  latter  in 
common  use.  The  taste  is  pleasanter  on  neutralising  and  dilating. 
It  can  also  be  used  to  prevent  fermentative  changes  in  the  stomach, 
in  the  urinary  bladder,  and  for  disinfection  generally. 

W.  D.  H. 

Physiological  Action  of  Santonin  and  its  DerivatiYes.    By 

F.  Coppola  {Ghem,  Oen^.,  1887,  1206,  1208—1209,  1301—1302;  frtym. 
Bend.  B.  Ace,  Lineei  [4],  3,  513—521,  573— 578).— One  per  cent, 
solutions  of  santonin,  of  photosantonin,  and  of  isophotosantonin  in 
olive  oil,  at  38°,  do  not  kill  the  ascarides  lumbricoidi  of  the  pig. 
Whilst,  however,  the  two  first-named  substances  increase  the  move- 
ments of  the  animal  and  cause  convulsions,  with  isophotosantonin  the 
reverse  is  the  case.  The  other  santonin-derivatives  examined  re- 
semble the  two  first  in  their  action  on  the  worms.  It  was  also  found 
that  doses  of  1*25  grams  of  santonin  daily  administered  to  the  pig  did 
not  kill  the  worms.  The  action  of  santonin  on  worms  resembles  its 
action  on  vertebrate  animals.    In  order  to  lessen  the  toxic  effects  of 
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the  drng  on  the  animal  to  which  it  is  given  it  is  advisable  to  nse 
santonin ozime  (Cannizzaro,  Bend.  B.  Ace.  Lincei,  1885,  703)  which  is 
insoluble  in  water,  easily  soluble  in  oils  and  fats,  but  not  in  organic 
acids,  nor  is  it  acted  on  by  the  gastric  juice.  The  increased  activity 
of  the  worms  leads  to  increased  peristaltic  action  of  the  intestine, 
which  thus  voids  them.  In  the  urine,  santoninoxime  passes  out  slowly 
as  santonin ;  it  is  less  poisonous  than  santonin,  but  is  equally  effica- 
cious in  its  action  on  the  parasites. 

Experiments  were  also  performed  in  order  to  see  whether  the  photo- 
santonin-derivatives  differed  in  their  action  from  that  of  santonin,  ^nd 
also  to  discover  if  any  relation  existed  between  physiological  action 
and  the  power  of  solutions  of  these  compounds  to  rotate  the  plane  of 
polarised  light  PJiotosantonic  add,  CuHnOt,  has  a  narcotic  action  on 
frogs,  doses  of  0*02  to  0*03  gram  abolishing  first  voluntary  move- 
ment, then  the  movements  of  respiration ;  the  heart  and  reflexes  are 
but  little  affected  :  doses  of  0'04---0'06  gram  first  diminish,  and  then 
abolish  reflexes,  and  stop  the  heart  in  diastole.  In  vertebrate  animals 
the  action  is  similar,  except  that  the  reflexes  are  not  afiEected.  PhotO' 
mntonin,  GnH^iOi,  acts  in  the  same  way,  but  on  account  of  its  smaller 
solubility  the  effects  are  not  so  marked.  Santonirij  CuHisOs,  itself, 
and  sodium  santonate  cause  as  their  chief  symptoms  convulsions  ;  it 
seems  then  that  the  action  of  light  is  to  modify  the  physiological 
action  of  these  compounds  on  the  nervous  system ;  the  action  on  the 
respiratory  and  circulatoir  systems  is,  however,  the  same.  Santonic 
acid,  GiftH2o04,  in  doses  of  0*03  gram,  causes  no  effect  in  frogs ;  0*04  to 
0*05  gram  produces  narcosis,  abolishes  respiratory  movements,  but 
does  not  lessen  reflexes.  Larger  doses  affect  the  reflexes  and  kill  the 
animal ;  if  the  dose  is  not  lethal,  the  animal  experiences  clonic  con- 
vulsions like  those  produced  by  santonin,  as  the  narcosis  passes  off. 
In  a  rabbit  of  1  kilo,  body- weight,  doses  of  1  to  1*5  gram  applied 
hypodermically  have  no  effect :  2  to  3  grams  caused  sleep  in  ^  to  1 
hour,  and,  like  santonin,  epileptic  convulsions.  There  is  no  action  on 
the  circulation,  except  with  lethal  doses,  which  stop  the  heart  in  dia- 
stole :  atropine  does  not  antagonise  this  action ;  this  acid  thus  pro- 
duces the  effect  of  santonin  combined  with  that  of  the  photo-com- 
poands,  both  narcosis  and  convulsions.  Santonic  and  isosantonic 
acids  act  like  photosantonic  acid.  Isophotosantonin,  GnHsiOi,  is 
no  hypnotic,  but  easily  causes  strong  convulsions.  Isophotosantonio 
acid,  Ci5Hn[4]Os,  acts  similarly,  but  is  weaker.  The  derivatives  of 
santonin  that  cause  convulsions  do  so  by  their  action  on  the  medulla, 
not  on  the  spinal  cord.  The  photo-derivatives  contain,  like  santonin, 
a  closed  naphthalene  nucleus,  and  the  differences  on  their  constitution 
are  to  be  found  in  the  side-chains.  There  was  found  to  be  no  connec- 
tion between  physiological  action  and  the  direction  or  amount  of  rota- 
tion of  the  plane  of  polarised  light.  W.  D.  H. 

Physiological  Action  of  Thallin.  By  G.  Pisenti  (Ohem.  Cenir., 
1887,  1149—1150;  from  Arch.  Ital.  Biol,  7,  134— 141).— Jaksch 
{Zeii.  Klin.  Med.,  8)  states  that  thallin  is  a  strong  febrifuge,  but  one 
which  has  no  influence  on  the  course  of  the  disease.  In  the  present 
research  it  was  found  that  small  doses  (0025 — 0075  gram)  lower  the 
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temperafnre  of  fever  patients  directly  and  considerably,  but  only  for 
a  short  time  :  and  as  Jaksch  states,  there  is  no  alteration  in  the  coarse 
of  the  malady  which  causes  the  high  temperatare.  The  salt  used  was 
the  sulphate.  This  salt  hinders  putrefacTiion,  lowers  the  blood  pres- 
sure considerably,  and  leaves  the  body  by  the  liver  and  kidneys. 
Subcutaneous  injection  is  not  dangerous.  W.  D.  H. 

Action  of  Brucine  and  Strychnine.  By  T.  J.  Mats  {J,  Physiol, 
8,  391 — 403). — It  was  found  that  in  the  tvog  the  physiological  effects 
of  poisoning  by  strychnine  and  brucine  respectively  differ  as  fol- 
lows : — (1.)  Brucine  primarily  affects  tho  posterior,  whilst  strychnine 
affects  the  anterior  extremities.  (2.)  Convulsions  appear  very  early 
in  strychnine,  and  not  at  all  or  very  late  in  brucine  poisoning.  (3.) 
Convulsions  invariably  develop  before  death  occurs  in  strychnine 
poisoning,  whilst  death  often  occurs  in  brucine  poisoning  without  a 
trace  of  spasm.  (4.)  Brucine  diminishes  sensibility  when  locally 
applied,  whilst  strychnine  does  not.  (5.)  The  local  ansasthetio  effect 
of  brucine  appears  to  bear  a  direct  relationship  to  its  degree  of 
freedom  from  strychnine.  W.  D.  H. 

Fhysiologioal  Action  of  Caffeine.  By  F.  Coppola  (Chem. 
Centr.,  1887,  1209—1210;  from  Ann.  Ohim.  Farm.,  8,  10—38).— 
From  the  result  of  numerous  experiments  on  both  cold-  and  warm- 
blooded animals  the  following  conclusions  are  drawn  : — Caffeine  does 
not  belong  to  the  same  pharmacological  group  as  digitalin,  because 
it  acts  on  the  heart  and  the  nerve-centres,  whilst  digitalin  and  the 
glucosides  derived  from  it  are  characterised  by  their  exclusive  action 
on  the  heart.  Both  strengthen  the  heart's  action  by  stimulation  of 
the  muscular  tissue  of  that  organ,  but  they  act  differently  on  the 
frequency  of  the  beat.  The  chief  difference  is,  however,  that  caffeine 
causes  dilatation  and  digitalin  contraction  of  the  blood-vessels.  In 
many  cases  of  cardiac  degeneration  where  digitalis  is  useless  caffeine 
does  much  good. 

The  dilatation  of  the  vessels  produced  by  caffeine  renders  it  a 
valuable  drug  in  caaes  of  cerebral  anemia  and  consequent  headache 
due  to  contraction  of  the  cerebral  vessels ;  though  whether  this  drug 
would  be  useful  in  migraine  it  is  impossible  at  present  to  say. 

W.  D.  H. 

Phsrsiological  Action  of  Cocaine.  By  G.  Sighicelli  (Chem. 
Centr.y  1887,  1150; /ro7?i  Arch.  Ital.  Biol,  7,  128— 133).— Cocaine 
causes  complete  paralysis  of  the  muscles  of  the  eyeball,  and  indeed  of 
all  small  striped  muscles.  On  dropping  about  1  c.c.  of  a  2  per  cent, 
solution  of  the  hydrochloride  into  the  eye,  the  above  takes  place  in 
about  10  minutes.  It  causes  widening  of  the  pupil  and  paralysis  of 
the  iris.  It  has  the  same  action  on  the  smooth  muscles  of  the  intes- 
tine. W.  D.  H. 
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Reducing  and  Oxidising  PropertieB  of  Bacteria.     Bj  W. 

Hebabus  (Bied.  Centr.y  1887,  783 — 784). — The  author  prepared  pure 
cultivations  of  the  yarious  bacteria  (Bacilli  and  Micrococci)  which 
occur  in  river  water,  in  apring  water  and  in  soil,  and  also  of  the 
mould  fungi  {Mucor  and  Aspergillus  flavtis).  Besides  ash  con- 
stituents, the  nutrient  liquids  contained  either  ammonium  carbonate 
or  calcium  nitrate  or  carbamide.  There  were  found  (besides  those 
bacteria  that  would  not  grow  in  artificial  liquids)  two  species  which 
reduced  nitric  acid  to  nitrous  acid  and  ammonia,  and  converted 
carbamide  into  ammonium  carbonate;  one  species  which  made  use 
of  nitric  acid  without  reducing  it  to  nitrous  acid  and  which  changed 
carbamide  into  ammonium  salts ;  one  species  which  behaved  similarly 
with  nitric  acid,  but  which  did  not  change  carbamide  into  ammonium 
compounds ;  one  species  which  gave  no  indications  of  action  on  nitro- 
genous substances ;  one  species  which  left  nitric  acid  unaltered  but 
changed  carbamide  into  ammonium  salts  ;  and  lastly  two  mould  fungi 
which  gave  no  indications  of  action  on  nitrogenous  substances.  No 
species  of  bacteria  were  found  which  had  an  oxidising  action ;  but 
some  micro-organisms  were  obtained  from  soil  infusion  and  from 
putrefying  urine  which  converted  the  nitrogenous  matter  of  both 
ammoniacal  and  urine  solutions,  and  of  diluted  meat-infusion  into 
nitrous  acid. 

Further  an  examination  for  oxidising  properties  was  made  with 
various  known  species  of  bacteria;  namely,  the  hay  bacillus. 
Micrococcus  prodigiosus,  Finkler's  bacteria ;  also  with  the  pathogenic 
ones,  namely,  those  of  anthrax  and  typhus,  Tetragonus  and  others. 
In  solutions  containing  sugar  and  the  ash  constituents,  almost  all  of 
them  were  devoid  of  any  perceptible  growth ;  whilst  in  urine  diluted 
with  four  times  its  bulk  of  water,  Micrococcus  prodigiosuSj  root-shaped 
bacteria,  the  spirillum  of  cheese,  Finkler's  bacteria,  those  of  typhus 
and  anthrax  and  Staphylococcus  citreuSf  succeeded  in  forming  nitrous 
acid.  Hay  bacillus.  Staphylococcus  aureus j  and  the  bacteria  of  green 
pus  and  of  pneumonia  produced  a  thick  turbidity  but  no  nitrous  acid. 
Brieger's  bacteria  had  a  feeble  oxidising  action,  and  the  experiments 
with  Miller's  bacteria  gave  a  negative  result.  H.  H.  R. 

Spring  Sap  of  the  Birch  and  Hornbeam.  By  B.^Hornb^rger 
(Bied,  Gmtr.,  1887,  821— 825).— The  sap  was  drawn  from  the  horn- 
beam at  two  spots,  the  one  0*7  m.  the  other  41  m.  above  the  ground ; 
from  the  birch  at  0*5  m.  and  3'5  m.  above  the  ground,  and  the  hours 
of  collection  were  10  a.m.  and  6  p.m.  from  April  13  to  May  4.  The 
sap  of  both  trees  contains  leevulose  with  some  dextrose,  nitrogen  and 
malic  acid  and  salts ;  the  highest  percentage  of  sugar  is  found  in  the 
sap  collected  at  the  upper  boring,  and  the  total  quantity  is  also  greater, 
moreover  the  morning  sap  is  always  richer  in  sugar  than  the  evening, 
and  if  the  upper  opening  is  closed,  then  the  sugar  obtained  below  is  in 
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greater  quantity ;  there  appears  also  to  be  a  diminntion  in  grams  per 
litre  as  the  season  progresses.  Comparing  the  two  saps,  the  horn- 
beam is  poorer  in  sugar  than  the  birch,  the  highest  yield  being 
4'72  grams  per  litre  (15*59  in  the  birch),  and  this  was  only  obtained 
at  the  npper  boring  and  at  the  commencement  of  the  observation ; 
ever  afterwards  the  quantity  decreased :  the  higher  percentage  of 
sngar  in  the  morning  sap  was  foand  in  both  trees.  Nearly  all 
sngar  disappeared  before  the  hornbeam  ceased  to  blossom,  whilst  it 
still  appeared  up  to  the  end  of  the  blossoming  of  the  birch.  Malic 
acid  is  in  larger  qnantities  in  both  saps  at  the  later  periods,  and  there 
is  no  difference  by  day  or  night,  bnt  it  is  present  in  double  the 
quantity  in  the  birch  sap,  which  contains  least  sugar.  The  total 
nitrogen  in  the  birch  sap  at  3*5  m.  height  is  twice  as  much  as  at  the 
lower  level,  and  the  hornbeam  is  much  poorer  in  nitrogen  than  the 
other  tree ;  but  little  of  the  nitrogen  appears  as  albuminoids,  but  the 
albuminoids  do  increa.se  during  blossoming  period;  the  greater 
portion  appearing  as  amido-acids  and  in  other  forms,  even  as  am- 
monia. The  mineral  constituents  were  found  te  increase  during  the 
period  of  observation;  the  upper  boring  yielded  a  sap  richer  in 
minerals  than  the  lower,  and  the  sap  is  also  richest  when  collected  in 
the  evening.  With  the  hornbeam,  this  is  not  the  case ;  if  any  difference 
is  observable  it  is  that  the  lower  sap  is  the  richest.  Potash  increases 
in  the  birch  sap  as  time  goes  on,  the  evening  sap  being  richer  in  it 
than  the  morning,  the  upper  than  the  lower ;  the  same  holds  good 
for  lime  and  magnesia.  Phosphoric  acid  increases  at  the  lower 
boring  as  the  season  progresses,  but  it  decreases  at  the  upper ;  also 
the  evening  is  richer  in  this  compound  than  the  morning  sap,  but  it 
is  always  in  larger  quantities  at  this  boring.  In  the  hornbeam,  this 
is  different,  for  there  is  not  much  variation  between  the  two  yields 
either  as  time  goes  on  or  as  the  examination  is  made  at  evening  or 
morning. 

The  bases  in  the  birch  sap  are  largely  in  excess  of  the  mineral  acid 
present,  only  ^  to  ^^  being  thus  combined,  and  with  the  hornbeam 
there  is  a  similar  condition  of  affairs,  only  that  the  difference 
between  the  amounts  of  bases  and  acid  is  hardly  so  great.  The  author 
considers  that  the  malic  acid  found  in  the  sap  of  both  trees  is  present 
as  a  bye- product.  B.  W.  P. 

Citric  Acid  in  Ozyooociui  Palostris.  By  P.  Kossoyi6  (Ghem. 
Centr,,  1887,  1157, /row  /.  JBww.  Ghem,  Soc„  1887,  272— 274).— The 
amount  of  citric  acid  found  in  three  different  samples  of  cranberry, 
Orycoccus  pcdustris,  was  2*0, 2*44,  and  2-8  per  cent,  of  the  total  weight 
of  the  berries.  As  these  occur  very  largely  in  Tuany  districto  of  the 
interior  and  the  north  of  Russia,  the  author  proposes  te  use  their 
juice  for  industrial  purposes,  for  instance  in  dyeing,  instead  of  the  con- 
centrated lemon- juice  imported  from  Italy.  J.  W.  L. 

Organic  ConatitaentB  of  the  Beetroot  Jnice.  By  E.  0.  v. 
LiPPMANN  (5cr.,  20,  3201— 8209).— Durin  (Bull.  Assoc.  Ghem.,  1, 
No.  5)  observed  a  thick  froth,  having  an  odour  of  butyric  acid,  te  be 
formed  on  the  surface  of  the  bye-prodncte  from  the  preparation  of 
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Bngnr  when  being  evaporated  down.  The  anthor  has  examined  the 
froth  and  fonnd  that  besides  the  potassinm  salts  of  fattj  acids,  it  con- 
tains dextran  and  phytosterin  (Hesse,  Abstr.,  1878,  850). 

Beetroot  was  extracted  with  a  mixture  of  ether  and  alcohol,  the 
ether  evaporated  and  the  residue  dissolved  in  alcohol  and  treated 
with  platinum  chloride ;  the  precipitate  so  obtained  when  purified  and 
decomposed  with  hydrogen  sulphide  yielded  lecithin.  This  when 
boiled  with  baryta-water  yielded  oleic  acid,  glycerol,  phosphoric  acid, 
and  botain.     The  formula  of  lecithin  is  probably  CaHnOgPN. 

A  second  experiment  gave  a  lecithin  which  yielded  no  betaine,  but 
choline. 

Betaine  and  choline  are  readily  separated  by  means  of  the  hydro- 
chlorides ;  betaine  hydrochloride  forms  stable  crystals,  whilst  choline 
hydrochloride  is  very  deliquescent. 

Beetroot  contains  also  other  compounds  containing  phosphorus 
which  are  related  to  the  nucle'ins  ;  the  products  of  decomposition  of 
these  compounds — the  xanthine  compounds — are  almost  all  contained 
in  the  molasses.     (Compare  Scheibler,  Annalen,  148,  77.) 

N.  H.  M. 

Chemico-ph3rsiologioal  Study  of  AlgsB.  By  O.  Loew  and 
T.  BoKOBNT  (/.  pr.  Ghent,  [2],  36,  272— 291).— Algaa  {ZygnemauiecB) 
superficially  dried  with  blotting-paper  contain  85 — 90  per  cent.  HjO ; 
when  dried  at  100**  their  composition  is — fat  6  to  9  per  cent.,  albumin 
28  to  32  per  cent.,  cellulose  and  starch  60  to  66  per  cent.  The  fat  is 
situated  chiefly  in  the  chlorophyll  region,  but  is  not  visible  in  drops 
under  ordinary  circumstances ;  lecithin  is  probably  present.  The 
quantity  of  starch  varies  very  considerably  according  to  circum- 
stances; during  copulation  its  amount  decreases  and  glucose  is 
formed,  which  otherwise  very  seldom  accumulates  iu  appreciable 
quantities.  The  gum  is  situated  in  the  membrane,  the  tannin,  how- 
ever, in  the  substance  of  the  plant.  Cholesterin  and  succinic  acid 
(0*4  per  cent.)  are  also  found  in  algas,  but  the  xanthines,  leucine  and 
aaparagine  are  not  present. 

For  Zygnemacece,  nitrates  are  a  more  suitable  source' of  nitrogen 
than  ammonia,  but  this  does  not  apply  to  all  algse,  as  some  thrive  very- 
well  in  presence  of  ammoniacal  salts.  Potassium  nitrate  is  far  less 
suitable  than  sodium  nitrate.  SpirogyroB  when  placed  in  dilute  solu- 
tions of  the  former  died  after  four  weeks'  time,  probably  from  over- 
production of  starch.  Potassium  chloride  and  potassium  dihydrogen 
phosphate  do  not,  however,  act  injuriously. 

Some  organic  compounds  (aspartic  acid,  succinic  acid,  hexa- 
methyleneamine,  &o,)  act  nutritiously,  especially  in  the  light,  but 
malic  and  conmalinic  acids  cause  death.  Algse  live  for  weeks  in 
solutions  of  urethane  without  injury ;  in  solutions  of  carbamide  they 
die  after  a  few  days,  and  in  a  few  hours  when  placed  in  solutions  of 
guanidine.  On  the  other  hand,  hydantoin  and  ci'eatine  act  beneficially, 
so  that  the  injurious  action  of  a  compound  is  increased  when,  by 
entrance  of  amido-groaps,  its  alkalinity  is  increased,  but  lessened 
wh(n,  by  entrance  of  acid  radicles,  its  alkaline  character  is  dimi- 
nished. 

Ammonia  and  many  organic  bases  (ethylamine,  quinoline,  quinine. 
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Ac.)  cause  granulation  in  the  protoplasm  of  SpirogyrcB,  and  death 
vesnlts,  probably  owing  to  polymerisation  of  the  active  albnmin  ;  their 
hydrochlorides  act  similarly,  but  in  a  less  degree;  it  is  probable, 
however,  that  ammonia  salts  do  not  act  banefnlly  when  added  in  such 
quantity  that  the  production  of  albumin  and  consumption  of  am- 
monia keep  pace  with  the  supply  of  the  latter.  Many  other  sub- 
stances (nitrous  acid,  hydrocyanic  acid,  potassium  chlorate,  &c,)  cause 
death  more  or  less  quickly,  but  numerous  salts  (sodium  phosphite, 
hyppphosphite,  thiosulphate,  barium  chloride,  potassium  ferrocyanide, 
&c,)  have  no  harmful  action. 

AlgsB  kept  in  the  dark  lose  their  starch  more  rapidly  when  the  tem- 
perature is  increased ;  a  supply  of  peptones,  however,  decreases  the 
rapidity  of  the  absorption.  Starch  is  not  produced  by  SpirogyrcB 
when  the  algSB  are  placed  in  a  solution  containing  0*1  per  cent,  of 
sugar ;  Vaticheria^  though  it  produces  no  starch  when  placed  in  a  5  per 
cent,  sugar  solution,  forms  a  little  when  placed  in  a  20  per  cent,  solution. 
Spirogyrm  deprived  of  its  starch  lived  in  the  dark  for  three  weeks  in  a 
0*1  per  cent,  solution  of  methylal,  but  no  starch  was  formed.  At  the 
end  of  this  time  it  was  exposed  to  the  light  in  water  containing  car- 
bonic anhydride,  whereupon  starch  was  produced ;  a  second  portion  of 
the  same  plant  died  in  about  three  days  under  similar  conditions,  but 
without  the  addition  of  methylal.  Vaucheria  placed  in  0*2  per  cent. 
methylal  solution  sent  off  numerous  shouts,  whilst  in  water  alone  the 
growth  was  quite  inconsiderable ;  a  1  per  cent,  methylal  solution  can 
be  borne  by  Vaucheria  for  several  days,  but  in  a  005  per  cent.  solutioiL 
of  formaldehyde  death  soon  ensues. 

It  follows,  therefore,  that  methylal  serves  as  nourishment  for  algn, 
although  starch  is  not  formed  from  it,  but  it  seems  that  a  carbo- 
hydrate is  first  formed  which  is  suitable  for  the  production  of  cellu- 
lose, and  the  authors  conclude  that  Baeyer^s  theory  of  the  formation 
of  starch  is  the  correct  one,  not  only  from  the  result  of  their  own 
experiments,  but  because  it  is  supported  by  other  facts,  especially 
by  the  rapid  growth  of  bacteria  in  solutions  containing  compounds  of 
methyl.  F.  S.  K. 

Effects  of  Atmospheric  Deposits  on  Plants  and  Soil.    By 

E.  WoLLNT  (Bied,  Gentr.,  1887,  721— 723).— The  author  has  experi- 
mented on  this  subject,  employing  flower  pots  with  closed  bottoms 
and  of  about  4  litres  capacity.  These  were  filled  with  a  soil  rich  in 
humus,  containing  in  different  pots  amounts  of  water  varying  from 
10  to  100  per  cent,  of  the  quantity  the  soil  could  hold  when  fully 
saturated.  The  plants  experimented  on  were  peas,  rye,  rape,  and  a 
grass  mixture.  Additions  of  water  were  made  from  time  to  time  to 
make  up  for  evaporation  and  preserve  a  constant  degree  of  moist- 
ness.  At  the  end  of  the  experiments  the  crops  were  weighed.  The 
following  results  were  obtained : — 1.  A  proper  supply  of  water  is  by 
iar  the  most  potent  factor  in  producing  a  good  crop.  2.  Up  to  a 
certain  limit,  increase  of  water  gives  increa.sed  yields,  but  beyond 
that  limit  further  increase  of  water  produces  a  continuous  diminution 
in  yield,  which  falls  almost  to  zero  when  complete  saturation  of  the 
soil  is  reached.     3.  Within  the  limit  mentioned,  different  plants  are 
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affected  in  different  degrees  bj  tbe  amount  of  water.    4.  The  most 
favourable  amount  of  water  is  different  at  different  stages  of  growth. 

The  observations  that  have  been  made  up  to  date  lead  to  the  oon- 
elusion  that  the  maximum  yield  is  obtained  within  a  limit  lying 
between  40  and  80  per  cent,  of  the  amount  of  water  the  soil  can 
hold  when  fully  saturated.  In  the  case  of  each  particular  plant,  the 
amount  of  water  giving  the  best  yield  is  higher,  the  more  fertile  the 
soil,  the  more  the  climate  favours  the  development  of  the  organs  of 
transpiration,  and  the  closer  together  the  plants  are  situated.  As  re- 
gards the  duration  of  growth,  the  smaller  the  water  supply  the  shorter 
this  period  is,  and  in  a  drought  the  plants  are  more  liable  to  die 
before  they  are  perfectly  developed,  and  to  become  prematurely  ripe 
the  closer  they  are  together.  The  chemical  composition  of  the  grain 
is  also  affected  by  the  supply  of  water ;  analysis  shows  that  dryness 
of  soil  favours  ihe  development  of  a  compact,  glassy  grain  rich  in 
nitrogen,  whilst  in  moist  situations  the  grain  is  less  compact  in 
texture,  more  mealy,  and  proportionally  poor  in  nitrogen. 

H.  H.  B. 

Testing  Soil  by  the  Orowth  of  Oats.  By  A.  Attebbebq 
(Bied.  Centr.y  1887,  723— 728).— At  the  Calmar  experimental  station 
in  Sweden,  a  soil  suspected  of  having  a  deficiency  of  nitrogen  and 
magnesia  was  examined  as  follows: — ^Portions  of  it  placed  in  tin 
vessels  were  sown  with  black  bearded  oats,  which  were  manured  in 
some  cases  with  nitrogen,  in  others  with  magnesia,  and  in  others  no 
manure  was  applied.  Part  of  the  plants  were  cut  when  the  panicle 
had  emerged  from  the  sheath,  and  the  rest  when  the  oats  were  fully 
ripe.  The  results  were  determined  as  regards  (1)  the  oats  cut  green, 
(2)  the  ripe  straw,  and  (3)  the  ripe  grain. 

Where  magnesia  had  been  applied,  the  results  were  negative.  From 
the  comparison  of  the  oats  manured  with  nitrogenous  manures  with 
the  unmanured  crop  the  following  inferences  are  drawn : — (1.)  Liberal 
nitrogenous  manuring  considerably  increased,  not  only  the  weight  of 
the  crop,  but  also  the  amount  of  nitrogen  both  in  the  ripe  and 
unripe  plant.  (2.)  This  was  accompanied  by  a  material  diminution 
in  the  amounts  of  potash  and  silica.  (3.)  The  amounts  of  lime  and 
magnesia  were  less  affected.  (2)  and  (3)  are  attributed  to  the  fact 
that  the  soil,  which  was  very  poor  in  nitrogen,  was  not  rich  enough 
in  available  potash  and  phosphates  to  properly  meet  the  demands  of 
the  luxurious  vegetation  induced  by  the  nitrogenous  manuring,  but 
was  rich  enough,  however,  in  lime  and  magnesia. 

This  suggested  experiments  with  potash  and  phosphates  in  addition 
to  nitrogen  as  manuring  agents,  and  these  experiments  showed — 
1.  That  manuring  with  phosphates  produced  an  increase  of  phos- 
phoric  acid  throughout  the  plant,  whilst,  notwithstanding  that  the 
crop  had  not  increased,  the  amount  of  nitrogen  diminished  in  the 
cases  of  the  plants  cut  green  and  of  the  ripe  straw.  2.  That  manur- 
ing with  potiEtsh  was  accompanied  by  a  material  increase  of  crop,  and 
that  here  not  only  was  the  amount  of  potash  raised,  bat  also  the 
amounts  of  nitrogen  and  phosphoric  acid  were  considerably  lowered 
in  both  the  plants  cut  green,  the  ripe  straw,  and  the  ripe  grain. 

?0L.  Liv.  ^  y      , 
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The  antlior  also  condocted  some  sand  cnltnre  experiments  on  the 
same  kind  of  oats  by  Hellriegers  method,  and  found  eqnallj  remark- 
able relations  among  the  constituents. 

In  the  first  set,  varjiug  quantities  of  nitrogenous  manures  were 
applied,  and  the  results  showed  that  the  smaller  the  application  of 
nitrogen,  the  smaller  is  the  amount  of  it  in  the  plant  and  the  greater 
is  the  amount  of  phosphoric  acid,  of  magnesia,  and  in  most  cases  of 
potash  and  lime. 

In  the  second  set,  varying  quantities  of  phosphates  were  applied, 
and  the  results  showed  that  the  smaller  the  application  of  phosphates 
the  smaller  is  the  amount  in  the  plant,  and  the  greater  is  the  amount 
of  nitrogen  and  of  potash.  In  the  grain,  the  amounts  of  potash  and 
magnesia  are  more  constant,  and  the  amount  of  magnesia  appears  to 
follow  that  of  the  phosphoric  acid. 

In  the  third  set,  varying  quantities  of  potash  were  applied,  and  the 
results  showed  that  the  smaller  the  application  of  potash,  the  smaller 
is  the  amount  of  it  in  the  plant,  whilst  the  amounts  of  nitrogen, 
phosphoric  acid,  and  magnesia  rise  regularly.  This  did  not  hold  in 
cases  where  the  growth  of  the  plant  was  checked,  for  here  the  com- 
position was  that  of  the  unripe  plant. 

In  the  fourth  set,  varying  quantities  of  magnesia  were  applied,  and 
the  results  showed  that  the  smaller  the  application  of  magnesia,  the 
greater  is  the  amount  of  nitrogen  and  phosphoric  acid,  at  least  in  the 
unripe  plant  and  in  the  straw ;  the  amount  of  lime  also  increases 
regularly. 

The  author  sums  up  thus: — In  the  case  of  a  plant-food,  if  the 
quantity  available  for  the  plant  diminishes,  then  diminishing  amounts 
of  it  are  taken  up  and  assimilated,  and  the  quantity  in  the  plant  also 
sinks.  This  is  accompanied  by  a  feebler  development  of  the  plant, 
and  consequently  by  a  smaller  crop ;  thus  the  other  foods  are  in  excess 
relatively  to  the  food  present  in  a  minimum  degree,  and  so  are  taken 
up  and  assimilated  in  increasing  quantities.  H.  H.  R. 

Influence  of  Lime  as  a  Soil  Consiitaent  on  the  Develop- 
ment of  Plants.  By  E.  W.  Hilgard  (Bied.  Centr,,  1887,  738— 
739). — In  general,  the  effect  of  a  large  proportion  of  lime  is  to 
encourage  a  low,  compact  growth  and  increased  fruitfulness,  whilst  a 
deficiency  of  lime  in  a  soil,  otherwise  of  good  composition,  produces  a 
thin  growth  and  diminished  fruitfulness.  The  droughty  territories  of 
Arizona,  California,  and  Oregon  show  this  on  a  large  scale  in  the  low 
and  compact  forms  of  their  trees,  which  are  less  due  to  the  parching 
sun  than  to  the  high  proportion  of  lime,  all  the  greater  there  for  the 
want  of  a  liberal  rainfall  to  dissolve  it  away.  H.  H.  B. 

Injury  to  Vegetation  by  Sulphnrous  Acid.  By  L.  Just  (Bied, 
Centr.^  1887,  790). — The  injury  which  some  mangolds  planted  near  a 
cellulose  factory  had  suffered,  proved  on  chemical  investigation  to 
have  been  due  to  the  sulphurous  acid  in  the  gases  from  the  factory. 

The  figures  obtained  show  that  the  amount  of  sulphuric  anhydiride 
in  the  diseased  plants  is  abnormal,  and  is  higher  than  in  the  uninjured 
ones.  H.  H.  B. 
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Manuring  Hops.  By  0.  Kratjs  (Bied.  OerUr.,  1887,  786—786).— 
In  general  the  manare  shonld  contain  three  plant-foods,  phosphoric 
acid,  potash,  and  nitrogen,  and  contain  some  organic  substance, 
'which  by  its  decay  will  slowly  render  those  foods  available.  Goano 
made  from  faeces  in  moderate  dressings  is  preferable  to  the  potash- 
ammonia-snperphosphate  formerly  recommended ;  it  acts  better  even 
than  miiztnres  of  sodium  nitrate  and  saperphosphate  containing  the 
same  amounts  of  plant-food.  Rape-cake  meal  would  appear  to  be 
suitable  on  the  above  grounds,  and  in  France  it  has  been  found  to 
give  good  results.  These  manures  are  like  farmyard  manure  both  in 
chemical  nature  and  physical  effects,  and,  as  with  farmyard  manure, 
care  must  be  taken  to  avoid  over  manuring.  Although  nitrogen  is 
of  the  greatest  importance  to  the  hop,  as  it  is  to  other  plants,  yet  it 
is  possible  to  give  too  much  of  it,  and  so  cause  injury.  If  nitro- 
genous manures  are  employed  alone  on  the  poorer  soils,  the  yield  will 
not  be  a  full  one,  and  even  on  the  better  soils  the  crops  will  in  time 
fall  off.  Potash  and  phosphates  shoald  only  be  employed  without 
nitrogen  when  a  trial  has  proved  that  there  is  enough  nitrogen  stored  up 
in  the  soil,  and  that  nitrogenous  manuring  will  not  increase  the  yield 
without  injuring  the  quality. 

In  good  situations,  artificial  manure  in  addition  to  farmyard  manure 
is  the  best  means  of  realising  the  profit  which  the  locality  affords. 

H.  H.  R. 

Manuring  Sngar  Beets  with  Basic  Slag.  By  E.  v.  Proskowitz 
(Bied.  Gentr.,  1887,  739— 742).— The  trial  was  made  in  Kwassitz  on 
an  alluvial  soil  in  low  marshy  country.  The  plots  were  100  square 
metres  (0025  acre)  in  area.  The  manures  employed  were  a  basic  slag 
and  a  snnerphosphate.  The  slag  contained  20*5  per  cent,  of  phos- 
phoric anhydride,  only  0*04  per  cent,  being  soluble  in  citrate  solution. 
I  to  state  of  division  was  one  of  medium  fineness.  The  superphos- 
phate contained  a  total  of  17*8  per  cent,  of  phosphoric  anhydride, 
12*44!  per  cent,  being  soluble  in  water. 

The  unmanured  plots  all  suffered  from  root  decay.  The  best 
matured  roots  (as  indicated  by  their  having  the  smallest  proportion 
of  leaves  to  roots)  were  on  the  plots  manured  with  superphosphate. 
The  author  concludes  that  in  that  particular  neighbourhood,  on  heavy 
clay  land,  the  basic  slag  was  less  effectual  than  the  custoniiary  quantity 
of  superphosphate,  and  that  the  time  of  applying  it  had  no  decided 
influence.  H.  H.  R. 

Comparison  of  the  Different  Properties  and  Character  of 
Manure  made  with  Straw  and  with    Turf  Litter.     By  M. 

Fleischer  (Bied.  Centr.,  1887,  808 — 814). — ^As  regards  the  value  of 
straw  or  peat  alone  as  manure,  it  appears  that  straw  contains  most 
potash,  lime,  and  phosphoric  acid,  whilst  peat  moss  litter  contains 
most  nitrogen,  and  when  mixed  with  manure  the  peat  manure  con- 
tains more  easily  soluble  nitrogen  than  the  straw  manure ;  the  reten- 
tion of  soluble  nitrogen  (ammoniacal  compounds)  by  peat  therefore 
renders  it  somewhat  more  valuable  than  straw.  Field  experiments 
show  that  peat  makes  the  better  manure,  especially  on  light  land, 
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because  6f  its  reteniire  capacity  for  soluble  mitogen,  consequently 
the  after  effects  are  greater  than  when  straw  is  employed.  On  heavy 
lands,  however,  the  question  is  not  yet  decided.  E.  W.  P. 

Bdhavidur  of  Various  Plants  towards  Nitrogenons  Manures. 

By  E.  Wolff  and  C.  Kbkuzhagb  (Bied,  Centr.,  1887,  793—808).— 
The  object  in  view  was  not  to  estimate  the  capability  of  plants  to 
absorb  nitrogen  from  the  air  either  directly  or  indirectly,  but  rather 
to  collect  facts  to  prove  that  various  plants  are  differently  influenced 
by  nitrogenous  manures.  To  this  end  plants  were  sown  in  artificial 
soils,  the  base  being  sand,  in  some  cases  calcined,  in  others  in  the 
ordinary  state,  and  the  experiments  extended  over  some  years.  Some 
plants  received  no  added  nitrogen,  whilst  others  received  increasing 
quantities.  Full  details  of  the  weight  of  the  crops  harvested,  the 
manures,  Acj  are  given.  The  yield  of  straw  crops  (oats,  Ac.)  is 
greatly  increased  by  the  addition  of  Chili  saltpetre,  but  Leguminosad, 
beans,  lupines,  clover,  ^ec,  are  not  increased  in  yield  even  when  the 
amount  of  added  nitrogen  is  trebled.  Beans,  Ac,  remove  &om  the 
soil  more  nitrogen  than  is  contained  in  the  original  seed  and  the 
manure,  whilst  the  opposite  is  the  case  with  oats,  £c.        E.  W.  P. 


Analytical  Chemistry. 


Gas  Receiver  for  AbsorpUon  Analsrses.  By  F.  A.  Wilbur 
(Amer.  Ghem.  /.,  9,  418 — 420). — A  peculiar  form  of  eudiometer 
intended  for  the  analysis  of  the  gases  obtained  from  potable  waters. 

Use  of  Asbestos  for  Assisting  the  Subsidence  of  Suspended 
Matter.  By  W.  Fresenius  (Zeii,  anal  Ghent.,  27,  32— 33).— In 
cases  where,  owing  to  the  presence  of  very  finely  divided  suspended 
matter,  as  in  experiments  on  artificial  digestion,  it  is  difficult  to  get 
dear  filtration,  the  subsidence  of  the  solid  particles  may  be  greatly 
assisted  by  vigorously  shaking  with  fibrous  asbestos.  M.  J.  S. 

Determination  of  Sulphur,  Chlorine,  Bromine  and  Iodine 
in  Organic  Compounds.  By  P.  Clason  (J5er.,  20,  3066—3066).— 
This  method  consists  in  burning  the  substances  in  air  charged  with 
nitric  acid.  The  nitric  acid  is  contained  in  rolls  of  platinum  gauze 
5  cm.  long  and  1  cm.  in  diameter,  filled  with  very  small  glass  beads ; 
these  rolls  absorb  the  acid  readily,  and  it  does  not  run  out  when  the 
rolls  are  placed  horizontally.  The  combustion  tube  is  connected  at 
one  end  to  the  air  supply,  then  come  two  nitric  acid  rolls,  a  roll  with- 
out nitric  acid,-  boat  containing  the  substance,  two  rolls  without  nitrid 
acid  placed  a  small  distance  apart,  after  an  interval  two  more  nitrid 
acid  rolls,  and  lastly  a  roll  without  acid ;  the  end  of  the  tube  is  drawn 
out,  bent  downwards,  and  dips  into  a  flask  containing  water,  or,  in  the 
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case  of  chlorine  and  bromine  combustions,  a  solution  of  silver  nitrate. 
The  combustion  is  coDducted  in  the  usual  manner,  the  empty  rolls  in 
the  front  part  of  the  tube  being  first  heated  to  redness,  and  the  sub- 
stance and  acid  rolls  then  so  heated  that  a  steady  stream  of  nitrous 
fumes  issues  from  the  exit  tube.  A.  J.  Q« 

ComparatiYe  Value  of  some  Proposed  Tests  for  Nitric  AcicL 
By  P.  Walden  (Chem.  Gentr.,  1887,  1180—1181,  from  /.  Buss,  Chem. 
fifoc,  1887, 274 — 295). — ^Brucine  gfives  a  feeble  coloration  with  solutions 
of  potassium  nitrate,  1 :  500000,  and  of  potassium  nitrite,  1 :  1100000. 
Diphenylamine  is  equally  delicate.  The  author  does  not  recommend 
phenol  or  toluidine.  For  nitrous  acid,  diamidobenssoio  acid,  meta* 
phenylenediamine,  naphthjlamine  and  amidobenzeneorthosulphonic 
acid  .are  recommended,  their  delicacy  being  1 :  5000000.  The  colour 
reaction  with  naphthol  is  not  characteristic  for  nitric  and  nitrous 
acids  nor  for  chlorine ;  it  is  much  less  delicate  than  the  brucine  and 
diphenylamine  tests.  Nitric  and  nitrous  acids  in  presence  of  other 
oxidising  agents  can  be  detected  in  the  following  way  : — Concentrated 
sulphuric  acid  and  the  solution  in  question  are  added  to  an  alcoholic 
solution  of  |S-naphthol.  The  solution  is  coloured  red,  yellowish,  or 
cinnamon,  and  shows  fluorescence,  which  is  not  caused  by  the  other 
oxidising  agents.  The  delicacy  is  one  in  300,000.  These  reagents 
can  only  be  used  as  group  reagents,  the  colours  being  produced  by  any 
energetic  oxidising  agent.  If  nitric  and  nitrous  acids  are  both  present, 
the  former  can  be  detected  by  the  compounds  mentioned  with  tolu- 
idine. The  nitrous  acid  is  then  destroyed  by  an  excess  of  carbamide  and 
sulphuric  acid,  and  the  nitric  acid  which  has  remained  unchanged  can 
be  detected  by  means  of  bi-ucine  or  diphenylamine.  In  water  analysis, 
where  there  are  no  other  oxidising  agents  present,  brucine,  diphenyl- 
amine, and  metaphenylenediamine  are  to  be  preferred  to  zinc  iodide  and 
starch-paste.  The  author  finally  recommends  a  solution  of  diphenyl- 
amine  m  concentrated  sulphuric  acid  as  a  reagent  for  chromic  acid, 
which  produces  quickly  a  fugitive  blue  colour  even  with  a  dilution  of 
one  part  potassium  dichromate  in  700,000.  J.  W.  L. 

Presence  of  Bodinm  Phosphate  in  Glacial  Phosphoric  Acid. 
By  A.  Bettbndobff  (Zeit,  antiL  Chem.,  27,  24 — 26). — The  phosphoric 
acid  in  sticks  found  in  commerce  frequently  contains  sodium  phos- 
phate, which  communicates  hardness  to  the  otherwise  soft  glassy  acid. 
It  can  be  detected  by  dissolving  the  solid  in  fuming  hydrochloric  acid, 
when  the  sodium  remains  undissolved  as  chloride.  A  quantity  of 
sodium  pyrophosphate  (ignited  to  destroy  organic  matter)  dissolved 
in  hydrochloric  acid  of  1*19  sp.  gr.,  left  98'5  per  cent,  of  its  sodium  as 
chloride.  One  part  of  sodium  chloride  requires  1348  parts  of  this 
acid  at  12''  for  its  solation.  This  furnishes  a  direct  method  of  pre- 
paring phosphoric  acid  from  sodium  phosphate.  M.  J.  S. 

Estimation   of  Phosphoric   Acid   in   Basic    Slag.     By  Q. 

Kennkpohl  (Chem,  Zeit.,  11,  1089— 1091).— The  anther  confirms  the 
opinion  expressed  by  Klein  (Abstr.,  1886,  835),  that  there  is  little  or 
no  iron  phosphide  in  basic  slag.     The  phosphoric  acid  in  basic  slag 
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may  be  «eeiirately  determined  in  tlie  following  manner :  10  grams  of 
the  finelj  powdered  slag  (moiBtenedwith  alcohol  to  prevent  adherence) 
placed  in  a  500  c.c.  flask,  is  heated  with  40  c.c.  of  hydrochlorio 
acid,  sp.  gr.  11 2,  and  40  o.c.  of  water,  for  at  least  a  half  an  hour  on  a 
water-bath ;  if  mnch  ferrous  salt  is  present,  it  is  well  to  add  a  Uttie 
nitric  acid  or  bromine  before  heating.  An  aliquot  part  of  the  filtered 
solution  is  mixed  with  ammonium  nitrate  and  molybdate  solution, 
without  previous  removal  of  the  silica.  The  solution,  after  beating 
at  about  80°  for  15  minutes,  is  filtered,  and  the  precipitate  washed 
witb  water  containing  3  per  cent,  of  nitric  acid  (to  remove  adhering 
iron  salts),  redissolved  in  2*5  per  cent,  ammonia,  and  then  precipitated 
witb  magnesia  mixture.  The  presence  of  silica  does  not  interfere^ 
owing  to  the  ready  solubility  of  ammonium  silioomolybdate  in  tbe 
washing  water.  D.  A.  L. 

Estimatloii  of  Arsenic  in  Pyrites.  By  H.  Fresenius  (ZeiX 
anal.  Chem.,  27,  34 — 35). — To  ascertain  whether  by  fusion  the  whole 
of  the  arsenic  could  be  obtained  in  alkaline  solution,  about  10  g^nis 
of  pyrites  was  intimately  mixed  with  two  parts  of  sodium  carbonate 
and  one  part  of  potassium  nitrate.  The  mixture  was  fused  and 
thoroughly  exhausted  by  boiling  with  sodium  carbonate  solution. 
The  filtrate  was  neutralised  with  bydrochloric  acid,  mixed  with  ferric 
chloride,  and  precipitated  by  calcium  carbonate.  The  precipitate  wa« 
distilled  with  ferrous  chloride  and  hydrochloric  acid  as  long  as 
arsenic  passed  over.  The  undissolved  residue  from  the  fusion  was 
also  dissolved  in  hydrochloric  acid  and  distilled  with  ferrous  chloride, 
fn  the  latter  distillate,  about  9  per  cent,  of  the  whole  quantity  of 
arsenic  was  found.  The  method  therefore  presents  no  advantages 
over  direct  distillation  in  a  current  of  chlorine,  or  distillation  with 
ferrous  chloride,  after  dissolving  in  hydrochloric  acid  with  addition  of 
potassium  chlorate.  M.  J.  S. 

Estimation  of  Oxygen,  Carbonic  Anhydride  and  Carbonic 

Oxide.  By  J.  Sinibaldi  {Bull  Soc.  Chim.,  48,  244— 246).— An 
apparatus  somewhat  resembling  Elliott's  gas  analysis  apparatus  in 
principle,  but  not  intelligible  without  the  diagram.  C.  H.  B. 

Apparatus  for  Direct  Determination  of  Carbonic  Anhydride. 

By  O.  OsTERSETZER  (Zeit  anal.  Chem.,  27,  27— 30).— A  conical  flask 
of  70  c.c.  capacity  is  closed  with  a  caoutchouc  stopper  bored  with  two 
holes.  Through  one  passes  a  tube  bent  at  a  right  angle.  This  is  the 
inlet  for  washed  air.  Below  the  stopper  the  diameter  of  .this  tube  is 
reduced  so  that  when  raised  it  is  loose  in  the  hole.  Near  its  lower  end 
it  has  a  glass  hook  on  which  is  hung  the  glass  bucket  containing  the 
carbonate.  At  the  end  it  is  drawn  out  to  a  point  which  is  turned  up- 
wards. The  other  hole  carries  a  Welter's  safety  bulb  tuhe  joined  to 
a  Geissler's  drying  tube.  Both  of  these  contain  sulphuric  acid.  Into 
the  upper  end  of  the  Geissler's  tube  is  ground  a  smali  cylinder  for 
holding  pumice  saturated  with  copper  sulphate,  and  the  potash  bulbs 
for  absorbing  the  carbonic  anhydride  are  directly  connected  to  the 
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upper  end  of  tMa.  To  use  the  apparatas,  tlie  inlet  tube  is  raised,  and 
the  backet  containing  the  snbet«noe  is  hnng  on  its  hook.  A  small 
excess  of  highly  dilute  acid  is  placed  in  the  flask,  and  all  the  connec- 
tions are  made.  The  tnbe  carrying  the  backet  is  then  pushed  down 
into  the  acid,  its  wider  portion  immediately  making  it  lit  tight  in  the 
stopper.  Purified  air  is  gently  aspirated  through  during  the  decom- 
position, and  finally  the  flask  is  shaken  and  gently  warmed. 

M.  J.  S. 

AnaiyBifi  of  Gterman  Silver.  By  F.  Osttel  (Zeit  anal.  Chem., 
127,  16 — 18). — ^This  alloy  consists  of  copper,  nickel,  and  zinc,  but  may 
also  contain  tin,  lead,  iron,  cobalt,  and  manganese.  The  copper  can 
with  certainty  be  separated  from  zinc  by  one  precipitation  by  hydrogen 
sulphide  from  a  sulphuric  acid  solution,  although  not  from  a  nitric 
acid  solution.  The  solution  of  0*5  gram  of  the  alloy  in  nitric  acid 
(which  is  consequently  free  from  tin),  is  evaporated  with  sulphuric 
acid,  which  removes  lead.  It  is  then  diluted  to  100  c.c,  acidified  with 
2  c.c.  of  strong  hydrochloric  acid,  and  precipitated  by  hydrogen  sul- 
phide. It  is  heated  to  boiling  and  re-cooled  before  filtering,  and  the 
precipitate  is  washed  with  dilute  aqneous  hydrogen  sulphide,  adding 
a  little  hydrochloric  acid  at  first. 

The  filtrate  is  evaporated  to  remove  hydrochloric  acid,  diluted, 
neutralised  with  potash,  mixed  with  a  few  drops  of  sodium  acetate, 
and  saturated  in  the  cold  witii  hydrogen  sulphide;  zinc  sulphide 
separates  in  a  pulverulent  form,  easily  filtered  and  washed.  The 
hydrogen  sulphide  is  removed  from  the  filtrate  by  boiling,  the  iron  is 
oxidised  by  bromine  (not  by  nitric  acid),  and  precipitated  by  ammonia. 
The  concentrated  filtrate  is  made  strongly  alkaline  with  ammonia  and 
electrolysed.  Nickel  and  cobalt  are  deposited  together  on  the  platinum 
cylinder,  whilst  the  manganese  separates  as  hydrated  peroxide.  Pre- 
cipitation of  the  nickel  by  an  alkali  is  only  to  be  trusted  when  per> 
formed  in  platinum  vessels.  The  copper  and  lead  can  also  be  deter- 
mined electrolytically.  By  electrolysing  a  nitric  acid  solution  of  the 
nitrates  with  four  small  Daniell  cells,  the  copper  from  0*5  gram  of  the 
alloy  can  be  completely  deposited  in  three  hours,  the  lead  at  the  same 
time  separating  as  peroxide  which  can  be  weighed.  If  a  sulphuric 
acid  solution  is  electrolysed,  the  copper  separates  as  a  red  mud,  which 
can  be  filtered  off  after  stopping  the  current,  leaving  the  other  metals 
for  determination  as  above.  M.  J.  S. 

Separation  of  Alfiminiiun  and  Beryllium.    By  A.  Zimmbbmaio? 

(Zeit  anal,  Ghem.,  27,  61 — 68). — Of  all  the  processes  hitherto  pro- 
posed that  based  on  the  precipitation  of  beryllia,  when  its  solution  in 
potash  is  boiled,  seems  to  be  the  best.  A  very  pure  potash  (purified  by 
alcohol  and  heated  till  free  from  organic  matter)  is  requisite.  The 
solution  of  0*3  gram  of  substance  must  not  exceed  300  c.c,  or  alumina 
will  be  precipitated  with  the  beryllia.  After  15  to  20  minutes'  boiling 
in  a  platinum  basin  mnch  hot  water  is  added,  and  the  beryllia  is 
filtered  off  and  washed.    It  is  free  from  potassium. 

When  the  two  earths  are  present  in  about  equal  quantities,  but  not 
otherwise,  tiiey  may  be  completely  separated  by  neutralising  with 
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Bodiam  oarbonate  and  boiling  with  thiosnlphate  until  no  more  buU 
phurons  acid  is  given  off ;  15  to  20  hoars'  boUing  is  sometimes  neces* 
sarj.     The  alumina  is  precipitated  together  with  sulphur. 

M.  J.  S. 

Ddtermination  of  Alumina  in  Presence  of  Iron  and  Phos- 
phoric AcicL  By  L.  Blum  (Zeit.  anal  Ghein,,  27,  19— 24).— In  the 
technical  analysis  of  such  a  mixture,  it  is  usual  to  determine  iron 
aud  phosphoric  acid  in  two  portions  of  the  solution,  to  precipitate  a 
third  by  ammonia,  and  estimate  the  alumina  from  the  di£Eerence.  The 
iron  is  best  determined  by  precipitation  as  sulphide  after  adding 
tartaric  acid.  Permanganate  gives  higher  results,  owing  probably  to 
the  presence  of  organic  matter. 

The  author  draws  attention  to  the  risk  of  error  in  the  precipitation 
of  alumina  by  ammonia.  An  excess  of  ammonia  re-dissolves  the 
precipitate.  The  common  practice  is  therefore  to  boil  until  the  odour 
of  ammonia  becomes  exceedingly  faint.  When,  however,  ammonium 
chloride  is  present,  the  detection  of  ammonia  in  the  steam  by  the 
sense  of  smell  is  compatible  with  an  acid  condition  of  the  Hquid 
caused  by  dissociation  of  the  ammonium  chloride,  and  in  such  a  case 
part  of  the  alumina  will  be  re-dissolved.  Presence  of  ammonium 
chloride,  however,  diminishes  the  solubility  of  alumina  in  ammonia, 
and  by  using  only  a  small  excess  of  ammonia,  and  boiling  for  only 
a  short  time,  then  filtering  and  washing  rapidly,  and  only  with  hot 
water,  no  loss  will  be  incurred.  M.  J.  S. 

Determination  of  Traces  of  Bismuth  and  Antimony  in  Com- 
mercial Copper.  By  P.  Jungfeb  {Zeit,  anal.  Chem.,  21  y  63—65). 
— On  adding  sodium  carbonate  to  a  nitric  acid  solution  of  copper 
containing  bismuth,  the  latter  is  precipitated  first.  After  vigorous 
stirring  and  remaining  for  an  hour  or  two,  the  precipitate  can  be 
filtered  off,  dissolved  in  a  little  hydrochloric  acid,  and  the  bismuth 
precipitated  as  oxychloride  by  diluting.  If  on  dissolving  the  copper 
in  nitric  acid  a  residue  remains,  this  should  be  fused  with  sodium 
carbonate  and  sulphur,  and  tested  for  bismuth  by  Hampe's  method 
(ihid,^  13,  184).  The  separation  of  arsenic  and  antimony  from  copper 
by  conversion  into  iodides  (Flajolot),  is  only  satisfactory  in  the  case 
of  arsenic,  but  the  addition  of  potassium  fluoride  greatly  facilitates 
the  washing  out  of  the  antimony  from  the  cuprous  iodide,  owing 
seemingly  to  the  formation  of  the  highly  soluble  potassium  antimonious 
fluoride.  To  the  solution  of  10  grams  of  copper  in  50  c.c.  of  nitric 
acid  of  1*4  sp.  gr.,  after  dilation  to  200  or  300  c.c.  with  cold  water, 
015  gram  of  potassium  fluoride  is  added,  and  then  26*2  grams  of 
potassium  iodide  in  small  portions  alternately  with  sulphurous  acid. 
Excess  of  iodide  is  to  be  avoided.  The  liquid  is  then  heated  until  the 
precipitate  has  completely  subsided.  The  precipitate  is  washed  with 
hut  water  containing  sulphuric  acid.  After  removing  the  excess  of 
sulphnrous  acid  from  the  filtrate  by  iodine,  hydrogen  sulphide  in  passed 
in.  The  precipitate  is  dissolved  in  hydrochloric  acid  with  addition  of 
potassium  chlorate,  and  after  adding  tartaric  acid  and  ammonia,  the 
copper,  lead,  and  bismuth  are  thrown  down  by  the  cautions  addition  of 
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dilate  hydrogen  sulphide,  leaTing  the  arsenic  snd  antiinonj  in  the 
filtrate  to  be  separated  b^  the  nsaal  methods.  M.  J.  S. 

Estimation  of  Dissolved  Carbonic  Anhydride  in  Water.  By 
L.  ViGNON  (Compt,  rend,,  105,  1122— 1124).— 50  c.c.  of  recently  dis- 
tilled water  or  of  a  well-boiled  sample  of  the  water  to  be  tested  is 
miied  with  10  drops  of  a  saturated  alcoholic  solntion  of  phenolphtha'^ 
lem  and  a  standard  solution  of  lime  water  is  added  until  a  pink  colour 
is  developed. 

50  c.c.  of  the  water  to  be  tested  is  treated  in  precisely  the  same  way, 
the  standard  solution  being  added  until  the  intensity  of  the  coloration 
is  the  same  in  both  tubes.  Towards  the  end  of  the  titration,  a  little 
time  must  elapse  between  successire  additions  of  the  calcium  hy- 
dtDxide.  The  difference  between  the  volume  of  alkali  required  in  the 
two  cases  gives  the  amount  of  fi*ee  carbonic  anhydride. 

Chlorides,  sulphates,  and  nitrates  of  calcium  or  magnesium  do  not 
affect  the  result,  bnt  if  the  water  contains  magnesium  carbonate,  or 
alkaline  salts  ihe  acids  of  which  form  insoluble  compounds  with 
calcium,  a  sufficient  quantity  of  neutral  calcium  chloride  should  be 
added  to  convert  the  magnesium  and  the  alkalis  into  chlorides.  If 
the  second  Uqaid  becomes  so  turbid  that  comparison  of  the  tints  is 
difficult,  some  calcium  carbonate  may  be  added  to  the  liquid  in  the 
first  tu.be. 

This  method  will  estimate  1  c.c.  of  carbonic  anhydride  dissolved  in 
1000  c.c.  of  water.  0.  H.  B. 

Estimation  of  Ash  in  Organic  Snbstances.  By  A.  Kobrich 
{Ohem,  Zeii.y  11,  1159). — 5  or  10  gframs  of  the  substance  is  sub- 
mitted to  a  preliminary  burning  in  a  platinum  dish,  the  latter  being 
preferred  to  a  crucible,  as  the  chance  of  loss  by  creeping  over  the  side 
is  less.  If  the  substance  bums  readily,  the  ignition  is  completed  in 
the  dish ;  if  otherwise,  the  char  is  pulverised,  transferred  to  a  pla- 
tinum crucible,  and  the  ignition  completed  in  a  current  of  oxygen  ;  the 
operation  proceeds  quietly  without  any  spluttering,  as  is  the  case 
when  ammonium  nitrate  is  used.  When  particles  of  carbon  are 
enclosed  by  the  fusion  of  the  ash,  it  is  recommended  to  dissolve  the 
mass  in  water ;  the  particles  of  carbon  rise  to  the  surface,  and  after 
careful  evaporation  are  easily  oxidised  by  igniting.  D.  A.  L. 

Thiophen  Reaction  with  Nitrons  Snlphnric  Acid.  By  C. 
LiEBERMANK  (Ber,,  20,  3281 — 3234). — This  reaction  was  mentioned  in 
1883  (Per.,  16,  1473),  but  seems  to  have  been  overlooked,  as  one 
practically  identical  with  it,  has  just  been  given  by  Claisen  and 
Manasse  (Per*,  20,  2197).  Two  or  three  drops  of  sulphuric  acid  con- 
taining nitrous  acid  are  shaken  for  some  time  with  1  c.c.  of  the 
benzene  under  examination,  when  the  acid  gradually  acquires  a  com 
flower-blue  colour.  If  much  thiophen  is  present,  the  reaction  occurs 
almost  at  once ;  with  2  to  3  per  cent,  of  thiophen,  it  appears  after  a 
few  minutes,  whilst  with  very  small  quantities  some  10  to  15  minutes 
is  required  for  its  complete  development.      As  little  as  0*25  milli- 
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gram  of  thioplien  can  be  detected  bj  this  test.    The  oolonring  matter 

is  precipitated  on  dilation  with  water  as  a  deep-brown,  floocnlent 

snbstance,  solnble  in  sulphnric  acid,  with  deep-bine  colonr,  insoluble 

C  SH 
in  water.     It  seems  to  have  the  constitution  OH'N<p*«rT'>0 ; 

atmospheric  oxygen  is  absorbed  in  its  formation ;  hence  the  necessitj 
of  the  continued  shaking.  A.  J.  Q. 

Examination  of  Cane-sugar  for  Sulphurous  Acid.  Bj 
Dayidsbn  (Chem,  Centr.,  1887,  1180,  from  Deut.  Zuckerind,  12,  939). 
— The  sugar  is  dissolved  in  a  few  c.c.  of  cold  very  dilate  starch  solu- 
tion. To  this  a  few  drops  of  iodic  acid  are  cautiously  added,  so  that 
the  liquids  do  not  mix.  A  blue  ring  appearing  at  the  junction  shows 
the  presence  of  sulphurous  acid  (or  thiosulphuric  acid).  This  method 
can  also  be  used  as  a  quantitative  one  bv  titration  with  iodine. 

J.  W,  L. 

Detection  and  Direct  Estimation  of  Starch  in  Liquids  con- 
taining Dextrin.  By  G.  Bubkhabd  (Ohem.  Zeit.y  11,  1158).— The 
liquid  containing  starch  and  dextrin  is  well  mixed  with  just  sufficient 
alcohol  to  produce  a  slight  turbidity ;  it  is  then  warmed  until  the 
turbidity  disappears.  Tannin  solution  is  now  added  to  this  weak  alco- 
holic solution,  and  when  cold  the  starch  precipitate  is  collected.  For 
qualitative  purposes,  the  precipitate  can  be  simply  tested  on  the  filter 
with  dilute  iodine  solution.  For  quantitative  work,  the  tannin  is 
washed  from  the  precipitate  by  means  of  alcohol ;  the  filter  and  pre- 
cipitate are  then  transferred  to  a  Lintner's  pressure  flask,  and  mixed 
with  20  c.c.  of  water  and  1  c.c.  of  normal  sulphuric  acid.  After  heatine 
for  four  hours  at  below  115®,  the  contents  of  the  flask  are  neutralised 
with  1  c.c.  of  normal  soda,  filtered,  and  the  sugar  determined  by 
Fehling's  solution,  uuing  Allihn*s  tables  for  converting  the  quantity 
of  reduced  copper  formed  into  sugar,  and  multiplying  this  figure  by 
0*9  to  find  the  amount  of  starch  present.  D.  A.  L. 

Detection  and  Estimation  of  Aldehydes  in  Commercial 
Alcohols.  By  U.  Gayon  (Compt  rend.,  105,  1182— 1183).— The 
author  utilises  the  well-known  fact  that  aldehydes  and  ketones  pro« 
duce  a  red  coloration  in  solutions  of  magenta  which  have  been  deco- 
lorised by  sulphurous  acid. 

In  order  to  prepare  the  reagent,  a  solution  of  1  gram  of  magenta 
in  1000  C.C.  of  water  is  mixed  with  20  o.c.  of  a  solution  of  senium 
hydrogen  sulphite  of  30^  B.  After  about  an  hour,  when  the  liquid 
has  become  nearly  colourless,  10  c.c.  of  pure  concentrated  hydrochloric 
acid  is  added.  The  order  of  mixing  is  important.  The  reagent  is 
preserved  in  small,  well-dosed  bottles,  and  becomes  more  sensitive  on 
keeping. 

The  alcohol  to  be  examined  is  mixed  with  water  until  its  strength 
is  approximately  50°,  and  2  c.c.  of  the  diluted  liquid  is  mixed  with 
1  c.c.  of  the  reagent.  A  rose- violet  colour  appears  in  a  few  minutes, 
the  reaction  being  sufficiently  delicate  to  detect  one  part  of  aldehvde 
in  500,000  parts  of  alcohol. 
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QnantitatiTe  estimations  are  made  by  comparing  the  depth  of  tint 
prodnoed,  by  the  alcohol  nnder  examination  with  that  produced  by 
alcohol  containing  a  known  proportion  of  ordinary  aldehyde,  the 
results  being  expressed  in  terms  of  the  latter.  C.  H.  B. 

Analysis  of  Materials  containing  Tartaric  Acid.  By  N.  y. 
LoBSNZ  (Zeit  anal,  Chem.,  27,  8 — 14). — Goldenberg's  method  {ibid,, 
22,  270),  as  modified  by  the  author,  is  carried  out  as  follows: — 
15  grams  of  the  finely  ground  substance  (argol  or  lees)  is  boiled  with 
250  c.c.  of  water  and  6  grams  of  potassium  carbonate  for  20  minutos 
with  stirring,  in  a  basin  of  at  least  700  c.c.  capacity  over  a  free  flame. 
After  cooling,  it  is  made  up  to  500  c.o.  If  the  substance  is  calcium 
tartrate  only  7*5  grams  is  taken,  and  is  made  up  to  250  c.c.  It  is 
filtered,  and  100  c.c.  of  the  filtrate  is  evaporated  on  the  water-bath  as 
far  as  is  possible  without  any  salt  depositing.  While  still  hot,  it  is 
mixed  with  5  c.c.  of  glacial  acetic  acid,  and  as  soon  as  effervescence  has 
ceased  100  c.c.  of  absolute  or  95  per  cent,  alcohol  is  added.  It  is 
vigorously  stirred  for  two  minutes,  allowed  to  remain  for  15  minutes, 
but  not  longer,  then  the  potassium  hydrogen  tartrate  is  collected  by 
suction  through  a  filter  of  50  c.c.  capacity,  on  which  it  is  washed 
once  with  50  c.c,  and  twice  with  25  c.c.  of  absolute  alcohol. 
Without  drying,  it  is  thrown  with  its  filter  into  the  precipitating 
basin,  boiled  with  200  c.c.  of  water,  and  titrated  hot  with  3/10  normal 
soda,  boiling  for  five  minutes,  when  the  end  is  approached.  A  neutral 
decoction  of  litmus  is  used,  the  preparation  of  which  is  minutely 
described.  The  original  solution  obtained  by  boiling  the  substance 
with  potassium  carbonate  must  be  alkaline.  If,  owing  to  the  pre- 
sence of  much  calcium  sulphate,  this  is  not  the  case,  a  fresh  portion 
must  be  boiled  with  12  grams  of  carbonate.  Direct  experiments  show 
that  considerable  variations  in  the  quantity  of  potassium  carbonate 
used  do  not  afiect  the  result.  On  the  other  hand,  the  quantity  of 
acetic  acid  prescribed  must  be  adhered  to.  The  200  c.c.  of  alcoholic 
filtrate  retains  in  solution  about  001 77  gram  of  potassium  hydrogen 
tartrate,  corresponding  with  0*59  per  cent.,  but  this  loss  is  to  a  great 
extent  compensated  for  by  neglecting  the  volume  of  the  insoluble 
matter,  although  in  the  case  of  lees  an  additional  5  c.c.  of  water  should 
be  added  in  making  up  to  partially  allow  for  this.  M.  J.  S. 

Points  of  Difference  between  Linseed  Oil  and  Linseed-oil 
Varnish.  By  Finkenbr  (Ghem.  Zeit,  11,  905— 906).— In  columns 
15  mm.  thick,  the  oil  appears  yellow,  the  varnish  broTfn,  by  transmitted 
light.  When  smeared  on  a  plate,  the  oil  remains  greasy  for  24  hours, 
whilst  the  varnish  becomes  sticky,  or  even  solidifies.  The  following 
test  will  distinguish  a  pure  linseed  oil  from  an  oil  containing  25  per  cent. 
of  the  varnish.  12  c.c.  of  the  oil  under  examination  is  shaken  with 
1  c.o.  of  a  20  per  cent,  solution  of  ammonia  mixed  with  5  c.c.  of  tlie 
test  solution  (composed  of  100  grams  of  lead  acetate,  150  c.c.  of  watir, 
and  32  grams  of  glycerol),  and  heated  at  IOC"  for  three  minutes ; 
linseed  oil  forms  two  liquid  layers,  the  lower  one  clear  as  watei* ; 
whereas  linseed-oil  varnish  sets  to  a  salve -like  mass.  So-called 
bleached  linseed-oil  varnish  is  paler  yellow  than  linseed  oil,  neverthe* 
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less  it  resembles  the  latter  in  otlier  points.  With  solvents,  saponifying 
and  oxidising  agents,  the  behaviour  of  the  oil  is  not  readily  dis- 
tingaishable  from  that  of  the  varnish.  Di  A.  L. 

Apparatus  for  the  Estimation  of  Urea.  By  P.  Gazeneuvb  and 
HuGOUNENQ  (BidL  8oc.  Chim,^  48,  82 — 86). — This  apparatus  consists 
of  a  copper  oil- bath,  provided  with  a  thermometer  and  thermoregula- 
tor,  and  bronze  tubes  fitted  with  screw-caps,  coated  internally  with 
platinum  by  electrolysis,  and  capable  of  withstanding  a  pressure  of 
60  atmos. 

25  to  30  c.c.  of  the  liquid  to  be  examined  is  agitated  with  unwashed 
bone-black,  which  decolorises  and  neutralises  it,  and  10  c.c.  of  the 
filtered  liquid  is  diluted  with  20  c.c.  of  water,  heated  in  one  of  the 
tubes  at  180°  for  half  an  hour,  and  the  ammonia  formed  is  estimated 
by  titration  with  normal  sulphuric  acid,  using  methyl-orange  or 
phenolphthalein  as  indicator.  The  results  of  the  test  analyses  given 
are  very  satisfactory.  Hugoun^iq  has  previously  shown  that  tyrosine, 
leucine,  peptones,  &e.,  give  no  ammonia  when  heated  with  water  at 
180—190°.  C.  H.  B. 

Note  by  Abstractor, — ^Phenolphthalein  is  useless  as  an  indicator  in 
presence  of  ammonium  salts  or  for  the  titration  of  ammonia. — C.  H.  B. 

Volatile  Alkaloids.  By  0.  dk  Coniicck  (Gompt,  rend,,  105,  1180— 
1182). — ^A  summary  of  the  methods  available  for  distinguishing  the 
volatile  alkaloids  from  one  another.  Details  of  the  application  of 
these  methods  will  be  given  in  a  subsequent  paper.  C.  H.  B. 
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Degree  of  Oxidation  of  Chromiiun  and  Manganese  in 
Fluorescent  Compoonds.  By  L.  db  Boisbaudran  (Compt.  rend,, 
105,  1228 — 1233). — This  paper  contains  details  of  the  results  ob- 
tained by  ealciniug,  in  air  or  in  hydrogen,  mixtures  of  pure  alumina 
with  chromic  oxide  ;  of  gallium  oxide  and  chromic  oxide  ;  of  calcium 
oxide  and  chromic  oxide ;  of  magnesium  oxide  and  chromic  oxide ; 
of  alumina  with  small  quantities  of  potassium  and  manganese  oxides ; 
and  of  calcium  and  manganese  oxides. 

Too  large  a  proportion  of  chromium  reduces  and  may  even  destroy 
the  fluorescence.  In  some  cases,  calcination  in  hydrogen  reduces,  in 
others  it  intensifies  the  fluorescence,  but  no  general  conclusions  are 
drawn  as  to  the  influence  of  the  degree  of  oxidation  on  the  p.he- 
nomenon.  C.  H.  B. 

Rotatory  Dispersion.  By  L.  Geimbert  (/.  Pharm.  [5],  16,  295— 
300;  345 — 350).— The  author  employed  Laurent's  polarimeter  and 
monochromatic  light.  To  obtain  rays  near  to  C,  a  layer  1  cm.  thick 
of  the  following  solution  was  used : — Carmine  No.  40  0*25  gram, 
ammonia  20  c.c,  water  to  make  up  to  100  c.o.  With  white  light,  this 
solution  gives  a  spectrum  reduced  to  a  very  narrow  band  coincid- 
ing witb  the  C  line.  On  taking  the  rotative  power  of  an  active  sub- 
stance in  this  light  and  also  in  the  sodium  light,  two  different  values 
are  obtained,  [«]d  and  [«]c.  The  ratio  [a]D/[a]c  gives  the  dispersive 
power.  Usually  tubes  of  200  mm.  length  were  employed ;  sometimes 
100  mm.  tubes  were  used,  as,  for  example,  when  the  deviation  was 
over  20^ 

-  Saccharose. — Both  water  and  alcohol  were  employed  as  solvents. 
The  rotative  power  varies  neither  with  the  concentration  nor  with  the 
solvent :  [«]d  =  +66-45° ;  [«]c  =  52*85° ;  and  [a]i>l[a']c  =  1'257. 

Lactose. — It  is  well  known  that  the  rotative  power  of  lactose 
diminishes  rapidly  when  first  dissolved  in  the  cold.  The  rotative 
power  does  not  vary  with  the  concentration.  It  is  [«]©  =  +  52*37 
and  [«]c  =  -f  41*58''.  The  ratio  between  the  rotative  power  when 
first  dissolved  to  that  when  it  becomes  stationary  is  as  8  :  5.  The 
dispersive  power  is  [a]d/[«]c  =  1*259,  and  is  constant  during  the 
time  the  rotative  power  is  passing  to  the  minimum.  It  does  not 
vary  with  the  concentration  of  the  solution. 

Maltose. — When  dissolved  in  the  cold,  the  rotative  power  of  maltose 
increases  to  a  maximum.  Its  dispersive  power  is  1*262,  and  is  con- 
stant during  the  time  the  rotative  power  is  changing. 

Glucose  acts  like  lactose.  The  ratio  between  the  initial  and  final 
rotative  powers  is  as  2  : 1.  The  dispersive  power  is  1*258,  and  is  con- 
stant whilst  the  rotative  power  is  passing  to  the  minimum. 

Morphine  hydrochloride. — Solutions  of  different  degrees  of  concen- 
tration  confirmed  the  value  given  by  Hesse,  [«]d  =?  ^100;67°— l'14jC. 

TCL.    LIT.  z 
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The  dispersive  power  [a]D/[a]c  =  1*284,  and  does  nofc  vary  with  the 
concentration. 

Codeine. — In  ahsolnte  alcohol,  [a]D  =  —134*24°,  and  in  chloroform 
—114*82*,  but  the  dispersive  power  only  varies  slightly  and  is  on  the 
average  1*268. 

Brudne. — Anhydrons  brucine,  dissolved  in  absolnfe  alcohol  and  in 
chloroform,  gave  values  for  [«]©  confirming  those  obtained  by  Onde- 
mans.  The  dispersive  power  does  not  vary  with  the  nature  of  the 
solvent,  and  is  =  1*357,  the  highest  hitherto  observed. 

Quinine. — The  hydrate,  dissolved  in  absolute  alcohol,  and  in 
chloroform ;  the  basic  hydrochloride  dissolved  in  water;  and  the  normal 
sulphate  dissolved  in  water,  and  in  QO**  alcohol,  all  give  the  same  dis- 
persive power  of  1*313,  the  variation  in  the  solvent  and  in  the  acid 
combined  with  the  base  producing  no  change  in  this  respect. 

Ginchonine. — The  basic  sulphate  was  observed  when  dissolved  in 
water,  absolute  alcohol,  and  chloroform.  Although  the  nature  of  the 
solvent  has  considerable  effect  on  the  rotative  power  of  the  salt,  the 
dispersive  power  remains  constant  and  equal  to  1'268. 

Strychnifis. — Two  samples  of  different  character  were  recrystallised 
from  alcohol,  and  dissolved  both  in  80°  alcohol  and  in  chloroform. 
Notwithstanding  considerable  differences  in  the  rotative  power  of  the 
two  samples  in  both  solvents,  the  dispersive  power  was  constant  and 
equal  to  1*813. 

Camphor. — This  substance  was  recrystallised  from  alcohol  and 
fused.  It  was  dissolved  in  alcohol  of  various  strengths,  in  chloroform, 
and  in  dry  ether.  The  rotative  power  varies  with  the  nature  of  the 
solvent ;  its  dispersive  power  is  sensibly  constant.  In  alcoholic  solu- 
tion, the  rotative  power  increases  with  concentration  of  the  alcohol. 
In  dry  ether,  the  rotative  power  does  not  vary  with  the  concentration 
of  the  solution.  In  chloroform,  as  well  as  in  alcohol,  the  dispersive 
power  remains  constant,  notwithstanding  that  the  rotative  power 
increases  with  the  concentration. 

Choleaterin. — This  waa  observed  in  ether  and  chloroform.  Its  dis- 
persive power  averages  1*323.  It  does  not  vary,  like  the  rotative 
power,  with  the  nature  of  the  solvent. 

Essence  of  Terebenthine. — ^A  laBVorotatory  sample  gave — 

[«]d=  -  30*46,  [»]o  =  -  28*57,  and  [«]d/[«]o=  1*241. 

The  results  obtained  with  the  foregoing  substances  show  that  the 
dispersive  power  remains  constant  whatever  be  the  concentration  of 
the  solution;  that  the  dispersive  power  of  those  substances  whose 
rotative  power  varies  with  the  temperature,  remains  constant  all 
through  that  variation  ;  that  for  the  same  substance  it  scarcely  varies 
with  the  nature  of  the  solvent;  that  each  substance  has  its  own 
proper  dispersive  power  which  seems  to  bear  no  relation  \o  the 
chemical  constitution  of  the  substance,  although  it  may  be  noted  that 
the  sugars  have  all  the  same  value.  J.  T. 

Distribution  of  Electromotive  Force  in  the  Cells  of  Batteries. 
By  J.  MiESLER  (Mtnutsh,,  8,  626 — 631). — The  author  has  extended 
the  work  of  Mo^er  (this  vol.,  p.  209)   to  the  batteries  of  Grove, 
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BuDsen,  Grenet,  Smee,  Lalande,  and  Leclanohe.  In  every  case,  the 
total  electromotive  force  of  the  battery  nnder  examination  was  found 
to  be  equal  to  the  sum  of  the  electromotiye  forces  between  the 
different  parts  of  the  cell.  Gr.  T.  M. 

Electrochemical  Studies.  By  W.  Ostwald  (Zeit  physikal. 
Chem.y  1, 74 — 86  and  97 — 109). — From  his  former  experiments  (/.  pr. 
Chem,y  1884 — 188G),  the  author  has  drawn  the  conclusion  that  the 
molecular  conductivity  increases  for  monobasic  acids  with  increasing^ 
dilution,  tending  to  a  maximum  value  which  it  was  thought  would 
prove  to  be  the  same  for  all  acids.  On  careful  repetition  of  these 
experiments,  the  latter  view  is  found  to  be  incorrect,  as  the  maxima 
observed  for  a  dilution  of  1024  litres  differ  for  15  different  acids 
by  as  much  as  12  per  cent.  That  this  difference  does  not  affect  the 
proportionality  between  the  maximum  conductivity  and  the  rate  of 
chemical  action  of  these  acids  is  proved  by  experiment,  the  latter 
being  in  fact  proportional  to  the  relative  observed  maximum  con- 
ductivity. A  difficulty,  however,  obviously  arises  in  determining  the 
value  of  this  maximum  for  feeble  acids  of  low  conductivity. 

To  overcome  this,  Kohlrausch's  law  that  the  conductivity  of  a 
neutral  salt  may  be  represented  as  a  sum  of  two  constants,  one  of 
which  depends  on  the  nature  of  the  acid  and  the  other  on  that  of  the 
base,  is  resorted  to.  It  is  shown  by  the  determination  of  the  col)« 
ductivities  of  a  number  of  sodium  salts  of  acids  of  known  conductivity 
that  a  constant  difference  exists  between  the  two.  The  same  holds 
good  for  lithium  and  potassium  salts,,  which  also  differ  in  conductivity 
from  the  sodium  salts  by  a  constant  fixed  quantity.  The  molecular  con. 
ductivities  of  different  salts  having  the  same  base,  differ  very  largely 
amongst  themselves,  and  altogether  contradict  the  opinion  of 
Arrhenius  and  Bouty  that  the  molecular  conductivities  of  dilute  salt 
solutions  are  the  same.  The  numbers  prove,  however,  that  it  is 
possible  to  represent  the  conductivity  of  an  acid  by  that  of  oue  of  its 
salts,  plus  some  constant.  The  determination  of  these  constants  is 
reserved  for  a  future  paper. 

Another  interesting  result  is  that  there  is  an  almost  constant  in- 
crease in  the  molecular  conductivity  of  the  sodium  salts  of  the  mono- 
basic acids,  with  an  increase  in  the  dilution  of  from  32  to  1024  litres, 
varying  between  10  and  13  units.  The  poorer  conductors  give  the 
smaller  value,  so  that  the  increase  appears  to  depend  partly  on  the 
conductivity.  For  bibasic  acids  it  has  about  double  the  above  value, 
and  is  nearly  three  times  as  great  for  tribasic.  Polyvalent  bases  act 
(similarly  to  polyvalent  acids  although  not  quite  so  regularly.  It 
would  seem,  in  fact,  that  if  m  is  the  molecular  conductivity,  and  v  the 
dilation,  dm/dv  is  of  the  form  ni  x  ns  X  const.,  where  Ui  is  the  valency 
of  the  acid,  and  fh  that  of  the  base.  According  to  this  mode  of  testing, 
dithionic  acid  appears  to  be  truly  bibasic.  H.  C. 

Pyrometer.  By  J.  Mensching  and  V.  Meter  (Zeit.  phyeikal. 
Chem.,  1,  145 — 158). — The  advantage  of  the  instrument  presently  to 
be  described  is  that  it  affords  a  quick  as  well  as  an  exact  measure- 
ment  of  temperature.     The  principle  of  the  method  is  to  determine 

Digitized  by  VjOOQiC 


332  ABSTRACTS  OP  CHEMICAL  PAPERS. 

the  temperature  from  tbe  measni^ement  of  the  volumes  of  gas  con- 
tained in  the  instrument  at  the  temperature  of  the  laboratory  and  at 
the  higher  temperature  that  is  required.  Part  of  the  instrument  is  at 
a  low  temperature,  but  error  from  this  cause  is  obviated  hy  means  of  a 
compensator. 

The  instrument  consists  of  a  vapour- density  vessel,  a  platinum 
cylinder  200  mm.  high  and  36  mm.  in  diameter.  To  the  middle  of 
one  end  of  the  cylinder  is  connected  a  platinum  tube  350  mm.  long 
and  4  mm.  in  diameter.  Close  by  the  side  of  this  tube  runs  a  pla- 
tinum capillary  tube  with  very  thick  walls,  which  passes  through 
ihe  circular  end  of  the  vapour-density  vessel  and  goes  down  to  within 
3  mm.  of  the  bottom.  The  end  of  the  capillary  tube  is  bent  round 
through  a  right  angle.  The  compensator  is  composed  of  a  platinum 
tube  connected  at  one  extremity  with  a  capillary  tube,  so  that  it  is  of 
exactly  the  same  shape  and  size  as  the  part  of  the  instrument  outside 
the  cylinder.  The  instrument  was  heated  by  Ferret's  gas-oven,  by 
means  of  which  a  temperature  of  about  1500®  can  be  produced. 

Incandescent  platinum,  as  Deville  and  Troost  have  shown,  is  per- 
meable by  hydrogen  but  not  by  air.  The  platinum  cylinder  was  there- 
fore surrounded  by  a  Berlin  porcelain  tube  which  is  impermeable  to 
all  gases. 

In  making  an  experiment,  the  platinum  cylinder  was  filled  with 
nitrogen  by  an  india-rubber  tube  attached  to  the  capillary  tube,  and 
communicating  with  a  series  of  drjing  tubes  connected  with  a  gas- 
ometer. The  quantities  of  gas  contained  in  the  whole  instrument 
and  the  compensator  at  the  higher  temperature  T  were  measured, 
and  the  difference  reduced  to  volume  at  temperature  0°  and  normal 
pressure.  Then  V  being  a  similar  quantity  for  the  temperature  of 
the  laboratory,  T  is  given  by — 

T  =  (V  -  v)l(Y*  -  V7), 

when  a,  7  are  the  coefficients  of  cubical  expansion  of  platinum  and 
nitrogen.  C.  S. 

Specific  Heat  of  Tellurium.  By  C.  Fabre  (Compt,  rend.,  106, 
1249 — 1251). — Tellurium  was  precipitated  by  means  of  sulphurous 
acid,  washed  with  water  saturated  with  nitrogen,  and  dried  in  a  current 
of  nitrogen.  The  mean  of  three  determinations  of  the  specific  heat 
is  005252.  The  same  tellurium  was  volatilised  in  a  current  of  sul- 
phurous anhydride,  and  was  thus  obtained  as  a  black  sublimate  with 
a  crystalline  fracture,  different  in  appearance  from  the  product  obtained 
by  distillation  in  hydrogen.  DetermiiiaUoas  of  the  specific  heat  gave 
0-05182. 

Crystallised  tellurium  was  prepared  by  the  decomposition  of  alkaline 
teljurides,  washed  with  water  saturated  with  nitrogen,  distilled  in  a 
current  of  hydrogen,  fused,  and  allowed  to  cool  slowly.  It  had  a 
crystalline  fracture.  Two  determinations  of  the  specific  heat  gave  as 
the  mean  0048315. 

From  these  results,  it  follows  that  tbe  various  forms  of  tellurium 
liave  sensibly  the   same   specific   heats  at   temperatures  near  100*. 
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Possibly  differences  may  appear  at  higher  temperafcares,  and  especially 
near  the  point  of  transformation  of  amorphoas  tellurium  into  the 
crystalline  variety.  C.  H.  B. 

Constancy  in  the  Heat  produced  by  the  Reaction  of  certain  ^ 
Salts  on  each  other.  By  S.  U.  Pickering  {Ghem.  News,  57,  75—77). 
— The  author  shows  that  the  constancy  in  the  heat  evolved  in  the 
reaction  of  silver  nitrate  on  metallic  chlorides  in  solution,  observed 
by  Bichards  (Ghem,  NewSy  57,  16),  is  an  inevitable  consequence  of 
the  heat  of  nentralisation  of  hydrochloric  and  nitric  acids  being 
independent  of  the  nature  of  the  alkali,  the  number  16165  cal.  being 
merely  the  heat  of  precipitation  of  silver  chloride.  Similarly,  the 
heat  measured  by  Fay  on  adding  barium  chloride  to  sulphates  is  the 
heat  of  precipitation  of  barium  sulphate,  5580  cal.  In  this  case, 
however,  it  is  constant  only  when  dyad  metals  are  concerned,  since  it 
is  only  with  these  that  the  difference  between  the  heat  of  neutralisa- 
tion of  the  hydrate  with  sulphuric  and  hydrochloric  acids  is  a  constant 
quantity.  The  quantities  determined  by  Fay  have  already  been  deter- 
mined by  Thomsen.  S.  U.  P. 

Heat  Equivalents  of  Benzoyl  Compounds.  By  F.  Stohmann, 
P.  RoDATZ,  and  W.  Herzbebg  (/.  pr.  Chem.  [2],  36,  353— 370).— The 
authors,  continuing  their  previous  work  (Abstr.,  1887,  878),  have 
determined  the  heat  of  combustion  (in  free  oxygen)  of  the  following 
benzoyl-compounds : — 


Heat  equiy. 
per  gram-mol. 

Heat  of 
formation. 

Glvoervl  benzoate.  CvH^fC-rHiOo). 

2720536 
5361915 
1557556 
1001400 
1003440 

898776 
1051748 
1206120 
1366270 

889200 

1043810 
1201117 

225464 

MannitTl  benxoat«  C«H.rC«HcO<i1« 

461085 

Benzonhenone.  COPfau 

9444 

Aoetophenone,  COMePh  faolid) 

26600 

/liquid.)  ..•• 

24560 

Methvl  salicylate.  OHCuH^COOMe 

129224 

Ethyl            „        OHCgHvCOOEt    

ProDvl          ..        OHC.H^-COOFt    

189252 
147880 

leobutyl                 OH-CH^'COOBu^ 

150730 

Methyl     parahydioxjbenxoate,      0HCgU4-C00Me 

(soUd) 
Ethyl  parahydroxybenzoate,  OHC6H4-COOEt  (aolid) 
Propyl                  „                 0HCeH4C00Pr  (solid) 

138800 
147690 

Comparing  the  differences  of  the  heat  equivalents  pf  the  benzoates, 
salicylates,  and  parahydroxybenzoates,  the  authors  calculate  the  heat 
of  combustion  for  salicylic  acid  to  be  728600  cal.,  that  of  para- 
hydroxybenzoic  acid  715839  cal.  Thus,  whilst  the  substitution  of  a 
hydrogen  in  benzoic  acid  to  form  salicylic  acid  decreases  the  heat- 
value  46833  cal.,  a  similar  substitution  to  form  the  para-acid  decreases 
it  54628.  The  latter  number  is  very  close  to  that  found  in  the 
formation  of  phenols  from  benzene,  and  it  therefore  appears  that  the 
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para-acid  more  closely  corresponds  with  the  phenols  than  the  ortho- 
acid  does. 

Glyceryl  henzoate  was  prepared  by  the  action  of  glycerol  and  soda  on 
benzoic  chloride.  It  forms  long,  silky  needles  melting  at  72*4°. 
Mannityl  henzoate  forms  colourless  scales  melting  at  124 — 125". 

L.  T.  T. 

Boiling  Points  and  Specific  Volumes  of  the  Normal  Fatty 
Sthers.  By  P.  Dobriner  (Annalen,  243,  1—22).— The  author's 
experiments  lead  him  to  the  following  results.  In  tbe  case  of  meta- 
meric  ethers,  the  boiling  point  falls  as  the  difference  in  the  number  of 
carbon-atoms  in  the  two  alcohol  radicles  diminishes.  Methyl  ethers 
have  the  highest  boiling  points.  In  a  series  of  homologous  ethers 
containing  one  alcohol  radicle  in  common,  the  difference  between  the 
boiling  points  diminishes  as  the  carbon-atoms  increase  in  number. 
Methyl  ethers  form  an  exception  to  this  rule,  as  the  difference  between 
the  boiling  points  of  the  methyl  and  ethyl  ethers  in  such  an  homo- 
logous series  is  smaller  than  tbe  difference  between  tbe  ethyl  and 
propyl  ethers. 

The  boiling  points  of  amyl  and  hexyl  ethers  can  be  calculated 
approximately,  as  the  difference  between  the  boiling  points  of  homo- 
logous amyl  and  hexyl  ethers  is  equal  to  on€*third  of  the  difference 
between  butyl  and  heptyl  ethers.  The  difference  between  butyl  and 
amyl  ethers  is  a  little  larger,  and  the  difference  between  hexyl  and 
heptyl  ethers  is  a  little  less. 

The  difference  between  the  boiling  points  of  methyl  and  ethyl 
componnds  is  smaller  than  the  difference  between  ethyl  and  propyl 
compounds  when  the  alcohol  radicles  are  directly  attached  to  an 
oxygen-atom  (for  instance,  in  the  case  of  the  methyl,  ethyl,  and 
propyl  salts  of  the  adipic  acids),  bat  the  case  is  reversed  if  the 
alcohol  radicles  are  directly  united  to  carbon-atoms. 

Specific  Gravity. — In  the  case  of  metameric  ethers,  the  highest 
specific  gravity  is  exhibited  by  the  ether  with  the  highest  boiling 
point,  and  the  lowest  specific  gravity  by  that  of  the  lowest  boiling 
point.  In  an  homologous  series,  the  specific  gravity  at  0°  increases 
with  the  carbon-atom,  but  the  specific  gravity  at  the  boiling  point 
diminishes  as  the  compounds  increase  in  carbon. 

Specific  Volume, — The  specific  volume  of  an  ether  is  approximately 
identical  with  that  of  an  ethereal  salt,  the  radicles  of  which  contain 
the  same  number  of  carbon  atoms.  The  specific  volumes  of  the  ethers 
are  larger  than  the  specific  volumes  of  the  metameric  alcohols.  In  a 
heries  of  metameric  ethers,  the  methyl  ether  has  the  smallest  co- 
efficient of  expansion.  W.  C.  W. 

Specific   Volumes   of   Normal   Alcoholic    Iodides.     By  P. 

DoBBiNER  (Annalsuy  243,  23 — ^31). — The  specific  volumes  of  the  f ol- 
io wiug  iodides  were  determined: — 


CHJ,  641 

CaH5l,  857 

CsHtI,  106-8 

C»HgI,  128-5 


CftHnl,  151-2 
CeH»I,  175-5 
C7H1J,      lV)8-6 
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The  specific  volame  of  an  iodide  OnHm  +  iI  is  the  same  as  that 
of  an  acid  of  the  formula  aH^^  +  i-COOH.  W.  C.  W. 

Boiling  Points  and  Specific  Volumes  of  Phenols  and  their 
Ethers.  By  J.  Pinettb  (Awuden,  243, 32 — ^63) . — In  homologous  ethers 
of  the  same  phenol,  the  difference  in  the  boiling  points  of  the  methyl  and 
ethyl  ethers  is  abont  6°  less  than  the  difference  between  those  of  the 
ethyl  and  propyl  ethers.  In  ascending  the  series  from  the  ethyl  ethers, 
the  difference  gradually  diminishes.  The  difference  between  phenol 
and  thymol  ethers  of  the  same  alcohol  radicle  decreases  with  an 
increase  of  carhop  in  the  alcohol  radicle.  Meta-  and  para-cresol  have 
almost  the  same  boiling  point,  this  is  also  true  of  their  metameric 
ethere.  Orthocresol  boils  about  11°,  and  its  ethers  about  6"  lower 
than  the  corresponding  meta-  and  para-compounds.  The  boiling 
points  of  propyl,  butyl,  and  octyl  phenyl  ethers  are  almost  identical 
with  the  boiling  points  of  the  metameric  ethers  of  meta-  and  parar 
cresol,  and  are  higher  than  the  orthocrosol  and  thymol-derivatives. 

The  difference  between  the  boiling  point  of  a  phenol  and  its  methylic 
ether  decreases  with  the  increasing  molecular  weight  of  the  phenol. 

Specific  Volume. — Phenols  have  a  smaller  specific  volume  than  the 
metameric  ethers.  The  specific  volumes  of  phenol  and  its  ethers 
coincide  with  those  of  butyl  alcohol  and  its  ethers.  Meta-  and  para- 
cresols  and  their  ethers  have  approximately  the  same  specific  volumes  ; 
they  are  about  1  per  cent,  higher  than  the  corresponding  orthocresol- 
derivatives.  The  specific  yolumes  of  the  thymol  ethers  are  relatively 
small. 

The  author  obtains  the  following  values  for  the  specific  volumes  of 
the  isomeric  xylenes  : — 

Ortho.  Meta.  Para. 

137-6  139-75  139-9 

Schiff  found       139-9  139-7  1402 

W.  C.  W. 
Boiling  Points  and  Specific  Volumes.  By  W.  Lossen  {Annalen, 
243,  64 — 103). — The  author  has  compared  the  boiling  points  of  a 
large  number  of  organic  compounds,  and  agrees  with  Dobriner  (pre- 
ceding page)  that  in  an  homologous  series,  the  first  difference  (that 
is  the  difference  between  the  boiling  points  of  methyl  and  ethyl  com- 
pounds) is  less  than  the  second  (namely,  between  ethyl  and  propyl) 
when  the  alcohol  radicle  is  attached  to  the  rest  of  the  molecule  by  an 
oxygen-atom.  When  the  radicle  is  attached  to  a  carbon-atom,  the 
reverse  is  true  in  the  majority  of  cases.  In  many  cases,  the  first  and 
second  differences  are  equal,  and  in  a  few  cases  the  first  difference  is 
a  little  less  than  the  second. 

The  author  agrees  with  Horstmann  (Abstr.,  1886,  759)  that  a  com- 
parison of  molecular  volumes  determined  at  the  same  temperature 
possesses  many  advantages  not  shared  by  specific  volume  determina- 
tions at  the  boiling  point.  W.  C.  W. 

Estimation  of  Vapour-densities.  By  C.  Schall  (Ber.,  21, 
100 — 101). — Further  modifications  in  the  apparatus  lately  described 
by  the  author  (Abstr.,  1887,  695,  88-2).  J.  W.  L. 
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Determination  of  Vapour-density  at  Low  Pressure.    Bj  H. 

Malfatti  and  P.  Schoop  (Zeit,  physikaL  Chem.^  1,  169—164). — In 
spite  of  the  many  modifications  of  methods  of  measuriog  vapour- 
density,  there  is  not  at  present  a  convenient  method  T^rhen  the  tension 
is  small.  Hofmann's  method  requires  for  small  tensions  a  cumbrous 
apparatus,  whilst  in  Habermann-Damas*  method  there  is  the  objec* 
tion  of  the  additional  determination  of  the  weight  of  the  vapour. 

A  tubular  glass  vessel  of  100  c.c.  capacity  closed  at  one  end  is  care* 
fully  cleaned  and  dried.  Inside  the  tube  is  placed  a  short  barometer 
tube.  The  substance  is  weighed  in  a  small  glass  sphere  having  two 
sides  drawn  out  into  fine  tubes ;  one  capillary  tube  is  stopped  with 
alloy,  and  the  other  hermetically  sealed  after  the  introduction  of  the 
substance.  The  end  of  the  glass  vessel  is  drawn  out  into  a  capillary 
tube  and  the  air  is  exhausted  from  the  vessel ;  when  the  levels  of  the 
arms  of  the  barometer  tube  remain  unaltered  the  vessel  is  hermeti- 
cally sealed.  It  is  next  immersed  in  a  bath  of  known  temperature, 
and  the  difPerence  of  level  of  the  arms  of  the  barometer  is  read  off  by 
a  millimetre  scale,  so  that  the  pressure  is  known.  The  vessel  is  im- 
mersed in  water  and  the  capillary  point  broken  off.  The  vessel  when 
filled  is  weighed.  Thus,  having  measured  the  volume  of  a  given 
length  of  the  barometer  tube,  we  have  sufficient  data  to  determine 
the  vapour-density. 

In  order  that  the  barometer  may  contain  no  moisture,  it  is  con- 
structed as  follows  : — A  tube  is- bent  into  the  form  of  a  double  (J -tube, 
and  one  end  is  passed  through  a  cork  inserted  in  the  neck  of  a  frac- 
tional distillation  fiask  which  contains  a  small  quantity  of  mercury. 
The  flask'  is  inclined,  so  that  the  end  does  not  touch  the  mercury,  and 
heated  while  dry  air  is  drawn  through  the  tube.  When  the  flask  is 
placed  upright,  the  tube  is  immediately  filled  with  mercury. 

The  proper  quantity  of  substauce  to  be  placed  in  the  sphere  is  de- 
termined by  a  preliminary  calculation.  For  higher  temperatures,  the 
barometer  is  filled  with  an  alloy  of  3  parts  lead  and  1  part  tin,  which 
does  not  stick  to  the  tube  and  has  no  perceptible  tension. 

For  higher  temperatures,  the  author  also  shows  that  a  modification 
of  L.  Meyer's  apparatus  {Ann,  Fhys.  Chem,  [2],  1880,  550)  can  be 
employed.  C.  S. 

Yiscosity  of  Dilute  Aqueous  SolutionB.  By  S.  ABBBENms  (Zeit, 
fihysikaU  Chem.^  1,  2«6 — 298). — The  solution  is  contained  in  a  glass 
sphere  of  volume  0*9846  c.c,  and  is  allowed  to  flow  vertically  through 
a  fine  capillary  tube,  the  bore  of  which  suddenly  enlarges  at  its  lower 
end,  so  that  the  velocity  of  efflux  is  negligible.  The  flow  of  liquid 
may  be  started  by  turning  on  a  tap  connected  with  the  upper  part  of 
the  sphere.  The  sphere  and  the  capillary  tube  connected  to  it  are 
immersed  in  a  water- bath  so  that  the  solution  may  be  kept  at  a  known 
temperature.  Since  the  liquid  escapes  with  a  very  small  velocity,  the 
work  done  by  the  solution  in  falling  through  the  height  of  the  capil- 
lary tube  will  be  entirely  spent  in  overcoming  the  resistance  due  to 
viscosity,  provided  no  energy  is  consumed  in  setting  up  vortex-moiion 
as  the  liquid  passes  from  the  capillary  tube  into  its  enlarged  end.  In 
any  case,  the  energy  so  spent  will  be  less  than  if  all  the  kinetic  energy 
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of  the  liquid  passing  into  the  enlargement  were  employed  in  setting  np 
vortex-motion.  But  on  this  hypothesis  the  energy  spent  may  be  cal- 
culated by  a  formula  given  by  Hagenbach  (Ann,  Fhys.  Chem,,  109, 
385),  and  was  found  to  be  negligible  with  tl^ie  dimensions  of  the  ap- 
paratus used  by  the  author.  Thus  a  correction,  which  has  been  cal- 
culated by  various  experimenters  on  hypotheses  never  completely 
satisfied,  is  entirely  avoided.  By  placing  the  capillary  tube  vertical, 
the  small  particles  which  are  seen  to  form  are  carried  away  and  not 
left  adhering  to  the  sides  of  the  tube.  Hence  the  coef&cient  of  rela- 
tive viscosity,  tj,  will  be  given  by  i;  =  («/)/(ST),  when  s  is  the  specific 
gravity  of  the  solution,  t  the  time  of  efflux  of  the  volume  contained  i& 
the  sphere,  and  S,  T  similar  quantities  for  water. 

The  results  of  numerous  experiments  show  that  the  relative  vis- 
cosity of  a  dilute  aqueous  solution  of  two  different  substances  is 
equal  to  A*  B^,  where  x,  y  are  the  volume  percentages  of  the  two  sub-i 
stances,  and  A  and  B  two  functions  of  the  temperature  which  remain 
constant  for  the  same  temperature  and  the  same  substance.  There  does 
not  appear  to  be  any  connection  between  A  and  the  viscosity  of  the 
corresponding  substance.  The  constant  A  diminishes  as  the  tem- 
perature increases  in  the  case  of  non-conductors,  so  that  the  values  of 
the  relative  viscosity  tend  to  a  common  limit,  unity.  The  viscosity  of 
water  is^  increased  by  the  addition  of  a  small  quantity  of  a  non-con- 
ductor. Those  normal  solutions  which  have  greater  conductivity  have 
in  general  less  relative  viscosity,  but  there  does  not  seem  to  be  any 
simple  law  connectiug  conductivity  and  viscosity.  C  S. 

Dissociation  of  Hydrated  Salts.  By  P.  C.  F.  Fbowein  (Zeit. 
physikal,  Chem,^  1,  5 — 14  and  362 — 364). — The  relation  which  must 
exist  between  the  heat  of  combination  of  the  water  in  hydrated  salts 
and  the  maximum  vapour- tension  has  been  thermodynamically  cal* 
culated,  but  hitherto  has  not  been  experimentally  established  in  a 
satisfactory  manner.  This  is  the  aim,  therefore,  the  author  has  in 
view. 

The  thermodynamical  relation  given  by  Van't  Hoff,  d .  IK/dT  = 
g/2'P,  is  translormed,  in  order  to  be  apphcable  to  caiorimetric  work, 
into  d .  /F/c/T  =  Q/2T*,  where  T  is  the  absolute  temperature,  Q  the 
amount  of  heat  evolved  by  the  absorption  of  18  kilos.  OHt  by  the 
dehydrated  salt,  and  F  the  ratio  of  the  maximum  tensions  of  salt  and 
water.  By  integration  of  the  above  on  the  assumption  that  Q  remains 
constant  between  small  limits  of  temperature — 

O  =    ^TiTa    .  Fi 
^       Ti-Ta     F," 

This  equation  does  not,  however,  give  numbers  agreeing  with 
Thomsen'b  observed  values  for  the  heat  of  combination  in  the  cases  of 
CuSO*  +  60H,;  BaCl,  +  20Ha;  SrClj  +  6OH2;  MgS04  -f  70H„and 
ZnSOt  +  7OH2,  if  the  values  for  FiFj  are  calculated  from  the  num- 
bers given  by  Pareau  and  Wiedemann  for  the  vapour-tensions. 

Attributing  this  to  errors  in  the  vapour-tension  determinations, 
arising  partly  from  the  very  small  differences  in  pressure  which  have 
to  be  observed,  the  author  has  redetermined  these  by  means  of  an 
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apparatns  in  which  olive  oil  is  nsed  in  the  manometer  in  place  of 
mercnry.  The  numbers  thns  obtained  for  FiF,  give  values  of  Q 
which  agree  well  with  those  observed  by  Thomsen  for  all  the  before- 
mentioned  salts,  wifh  the  exception  of  SrCU  +  6OH3.  The  tension 
of  NaaHPOi  -f-  120Hj  has  also  been  redetermined,  and  the  calculated 
value  for  Q  brought  into  agreement  with  the  observed,  a  result  which 
the  former  determinations  hy  Debray  and  Miiller-Erzbach  had  not 
rendered  possible.  H.  C. 

Nature  of  Chemical  Affinity.  By  W.  Ostwald  (ZeiL  phtjsikal. 
Ckem.,  1,  61— 62).— In  a  former  paper  (Abstr.,  1886,  294),  the  author 
has  pointed  out  that  chemical  affinity  depends  not  only  on  the  natnre 
and  the  relative  distance  of  the  atoms  from  one  another,  bnt  also  on 
the  direction  in  which  it  acts.  The  difference  in  the  molecular  con- 
ductivities of  the  two  nitrosalicylic  acids,  [COOH  :  OE  :  NOj  = 
1:2:3  and  1  :  2  :  5],  is  here  offered  as  proof  that  although  in  each 
the  relative  positions  of  the  NOj  and  OH  to  the  COOH- group  is  the 
same,  yet  the  former  acid  is  the  stronger  of  the  two,  the  closer  group- 
ing of  the  radicles  being  more  favourable  to  their  combined  action. 

H.  C. 

Thermodynamical  Expression  of  the  Infinence  of  Tempe- 
rature on  the  Rate  of  Chemical  Change.  By  F.  Ubegh  (Ber.,  21, 
56). — A  continuation  of  the  author*s  investigations  (Abstr.,  1887, 
768).  Instead  of  Van't  Hoff  s  expression,  log  0  =  —  A/T  +  BT  -h  C, 
the  equation  log  c  =  —  A'/T  +  B',  corresponding  with  the  thermo- 
dynamical formula  log  c  =  — g'/RT  -f  B',  has  been  applied,  and  is 
found  to  give  resultfl  agreeing  generally  with  the  author's  observed 
valnes  for  the  rates  of  inversion  of  saccharose  with  hydrochloric  acid 
of  different  strengths.  H.  0. 

Action  of  Sulphnrons  Acid  on  Periodic  Acid  and  Rate  of  the 
Change.  By  F.  Sklmons  {Ber.,  21,  230— 241).— The  action  of  sul- 
phurous acid  on  periodic  acid  takes  place  for  all  proportions  of  the  two 
acids,  the  products  varying,  however,  with  the  amounts  employed. 
A  separation  of  iodine  takes  place  only  within  the  limits  represented 
by  the  equations — 

4H,S0,  -f    HIO,  =  4H,S04  +  HI 
4H,SUs  -h  4HIO4  =  4H3SO4  +  4HI0„ 

namely,  when  more  than  one  and  less  than  4  mols.  HIO4  enter  into 
reaction  with  4  mols.  HiSOs,  the  production  of  iodine  being  in  fact 
due  to  the  action  of  the  hydriodic  on  the  iodic  acid. 

With  dilute  solutions,  the  rate  of  change  of  the  reactions  involving 
the  production  of  iodine  from  sulphurous  and  periodic  acids  can  be 
measured,  using  starch  solution  as  an  indicator.  This  reaction  is 
similar  to  that  studied  by  Landolt  (Abstr.,  1886,  658)  on  the  action 
of  sulphurous  acid  on  iodic  acid,  and  depends  on  the  concentration  of 
the  solutions  when  the  proportion  between  the  two  acids  is  kept 
constant,  on  the  molecular  weights  for  unit  concentration,  and  on  the 
temperature.     If  Cf  is  the  concentration  of  the  sulphurous,  Gp  that  of 
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the  periodic  acid,  then  the  time  t  =  A?i/(C,C|,)',  where  calcniated  from 

two  consecutive  observations,  z  =  = 7rr^-T—--?—-TFr7rT'      ^^  ^^^ 

log  (C,C;,)i  -  log  (C,C,) 

snlphurons  acid  be  kept  constant  in  amount,  and  the  periodic  acid 

allowed  to  vary,  t  =  kfC^,  where  k  is  constant  and  y  calculated  from 

two  consecutive  observation  ,  ^^^..  *"  ^^   ^^,  .  H.  C* 

logC  p  — logC, 

Influence  of  Molecular  Contiguity  on  the  Chemical  Equi- 
librium of  Homogeneous  Gaseous  Systems.  By  Sarrau  and 
ViBiLLE  (CompL  reruf.,  105,  1222 — 1224).— The  combustion  of  organic 
compounds  which  do  not  contain  sufficient  oxygen  for  complete  oxida- 
tion results  in  the  production  of  a  condition  of  equilibrium  between 
the  gaseous  products,  some  of  which  are  completely  oxidised,  as  car- 
bonic anhydride  and  water,  whilst  in  others,  such  as  carbonic  oxide, 
hydrogen,  and  methane,  oxidation  is  incomplete.  Experiment  shows 
that  the  conditionu  of  final  equilibrium  change  with  an  increase  in  the 
weight  of  substance  exploded  in  the  same  space,  that  is  to  say,  with 
an  increase  in  the  pressure  produced  by  the  products.  Two  principal 
reactions  are  concerned  in  the  progressive  alteration  of  equilibrium. 
The  first  CO  -h  HjO  =  CO,  +  H^  usnally  occurs ;  the  second,  200  + 
2H,0  =  CO2  +  CH4,  takes  place  when  the  first  has  reduced  the  pro- 
portion of  water  vapour  and  increased  the  proportion  of  free  hydrogen 
to  a  certain  extent,  or  when  the  explosive  contains  so  little  oxygen 
that  water  is  formed  in  relatively  very  small  quantity.  The  first 
reaction  was  observed  to  take  place  by  Noble  and  Abel  in  their  ex- 
periments with  gunpowder.  The  authors  find  that  it  also  takes  place 
in  the  explosion  of  cotton  powder  and  of  picrates.  The  results 
obtained  with  cotton  powder,  CjiHaNuOu,  are  as  follows : — 

Dennty  of 

gaa.  Methane. 

0*010  3300  +  1500,  +    8H,  +  UN,  4-  21H,0  000 

0023  30CO  +  1800,  -4-  IIH,  +  UN,  +  1hH,0  000 

0200  2700  +  2100,  +  14H,  +  UN,  +  15H,0  O'OOO 

0-300  2600  +  2200,  +  15H,  +  UN,  +  UH^O  0016 

The  temperature  of  final  equilibrium  is  about  3000°,  the  pressure 
varying  between  100  and  4000  atmospheres.  The  formation  of 
methane,  which  occurs  only  to  a  very  limited  extent  in  the  case  of 
cotton  powder,  becomes  more  marked  with  such  compounds  as  the 
lower  nitrated  derivatives,  picrates,  and  picric  acid.  The  results 
with  the  last  compound  were  as  follows  : — 

Density 

of  gms. 

010  1100,  -h  8400  -h  24N,  +  CH4  +  16H,  -I-  6H,0 
0-30  2000,  +  6900  +  24N,  +  TCH*  +  7H,  4-  3H,0 
0-50        2500,  +  6100  +  24N,  +  QiCH*  -h    4H,  -h    H,0  +iC. 

The  pressures  varied  from  1000  to  7500  atmos.  The  reactions 
which  tend  to  reduce  the  proportion  of  carbonic  oxide  are  exothermic. 
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In  the  case  of  tbe  first  reaction,  tho  development  of  heat  is  not  great, 
and  there  is  no  alteration  in  the  volume  of  the  gas ;  but  iu  the  second 
case  there  is  a  considerable  development  of  heat,  and  the  volume  of 
the  gases  taking  part  in  the  change  is  reduced  to  one-half.  The 
alterations  in  the  conditions  of  equilibrium  tend  towards  the  develop- 
ment of  the  maximum  quantity  of  heat,  and  the  two  reactions  concur 
in  making  the  pressure  increase  in  a  greater  ratio  than  the  weight  of 
the  explosive  charge.  C.  H.  B. 

Influence  of  Neutral  Salts  on  the  Rate  of  Hydrolysis  of  Ethyl 
Acetate.  By  S.  Arrhenius  (Zeit,  physikal  Chem,,  1,  110—133).— 
In  Warder  and  Beicher's  equation  for  the  rate  of  saponification, 

—  — -  =  kCCif  where  t  is  the  time,  C  the  concentration  of  the  base, 
at 

and  Ci  that  of  the  salt,  ^  is  a  quantity  which  the  author  proposes  to 

call  the  specific  rate  of  saponification.     This  quantity  is  independent 

of  the  amounts  of  base  and  salt  which  act  on  one  another,  but  most 

probably  varies  for  different  concentrations.     In  the  present  case,  the 

influence  of  the  presence  of  neutral  salts  on  k  was  studied.     This 

influence  is  as  a  rule  small,  and  7c  remains  nearly  constant ;  salts  of 

the  halogens  and  nitrates  lower,  whilst  sulphates  and  hyposulphites 

raise  the  value  of  h.    The  influence  of  potassium  iodide  is  greater  than 

that  of  potassium  bromide,  which  is  greater  than  that  of  potassium 

chloride,  the  three  being  very  nearly  in  the  ratio  3:2:1. 

Qaite  abnormal  is  the  influence  of  ammonia  and  ammonium  salts, 

the  action  being  very  great  and  varying  very  distinctly  with  the 

amount  of  salt  in  solution,     k  in  fact  here  depends  on  the  amount  of 

dissolved  salt,  S,  according  to  the  equation  k  = -; -— - 

1  +  aS  +  oS' 

The  rate  of  hydrolysis  is  practically  in  all  cases  proportional  to 

the  conductivity.     The  low  conductivity  of  a  weak   base  such   as 

ammonia,  on  which  other  dissolved  electrolytes  can  exercise  such  a 

large  relative  influence,  probably  explaius  its  abnormal  behaviour. 

H.  C. 

Formation  and  Decomposition  of  Ethereal  Salts :  Decom- 
position of  Liquid  Tertiary  Amyl  Acetate.  By  D.  Konowaloff 
{Zett  physikal  Chem,,  1,  63— 67).— Menschutkin  (Abstr.,  1883,  178, 
309)  has  observed  that  the  rate  of  decomposition  of  liquid  tertiary 
amyl  acetate  at  180"*  increases  until  about  50  per  cent,  of  tbe  acetate 
employed  is  decomposed,  then  diminishes,  and  finally  ceases  when  the 
decomposition  has  reached  97*42  per  cent.  The  author  shows  that 
the  cause  of  this  is  the  action  of  the  liberated  acetic  acid  on  the 
acetate,  and  finds  that  the  addition  of  acetic  acid  brings  about  the 
decomposition  of  the  acetate.  Bj  heating  amyl  acetate  with  varying 
amounts  of  acetic  acid  for  one  hour  at  159°,  he  shows  that  the  amount 
decomposed  is  dependent  on  the  amount  of  acetic  acid  added.  This 
is  expressed  by  the  equation  dxjdt  =  k  (100  —  sb)  (a;  +  2^p),  where 
X  is  tbe  percentage  of  acetate  decomposed  in  the  time  ^,  p  the  quantity 
of  acetic  acid  added,  2^  the  ratio  of  the  molecular  weights  of  the 
acetate  and  acetic  acid,  and  k  a  constant.     All  other  acids  have  an 
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action  similar  to  this  of  acetic  acid  althongh  in   difPerent  degree, 
propionic  and  bntyrio  acids  being  far  less  active. 

Tlie  action  of  the  haloid  hydrogen  acids  was  also  studied,  bnt  in 
these  cases  the  gaseous  acid  was  passed  into  the  liquid  acetate  at  the 
ordinary  t-emperature.  The  action  is  violent,  a  considerable  develop- 
ment of  heat  takes  place,  and  a  tertiary  amyl  haloid  salt  and  acetic 
acid  are  formed.  In  the  action  of  hydrojfen  chloride  two  stages  may 
be  distinguished,  the  acetate  being  first  decomposed  into  amylene  and 
acetic  acid,  and  the  amylene  then  combining  with  the  hydrogen 
chloride.  This  reaction  the  author  proposes  to  employ  to  determine 
the  heat-change  represented  by  CsHu'CjHsOi  =  CftHio  +  CaHiOj.  The 
comparative  ease  with  which  the  halogen  acids  act  on  tertiary  amyl 
acetate  explains  the  formation  of  amy]  chloride  instead  of  acetate 
when  dimethyl  ethyl  carbinol  is  treated  with  acetic  chloride. 

H.  C. 

Chemical  Decomposition  produced  by  Pressure.  By  W. 
Spring  and  J.  H.  van't  Hoff  (Zeit.  pkysikal.  Ghem.,  1,  227—230). — 
The  results  of  numerous  experiments  show  that  in  many  cases  sub- 
stances which  exert  no  action  on  each  other  at  atmospheric  pressure 
under  ordinary  circumstances,  can  be  made  to  combine  more  or  less 
completely  if  they  are  subjected  to  a  pressure  sufficient  to  cause  a 
perceptible  condensation.  The  researches  hitherto  made  relate  to 
compounds,  the  volume  of  which  is  smaller  than  that  of  their  con- 
stituents. It  is  therefore  a  question  of  some  interest  and  importance 
to  examine  whether  the  temperature  of  conversion  can  be  lowered  in 
the  case  of  copper  calcium  acetate,  for  which  the  volume  is  greater  than 
that  of  its  constituents. 

In  the  first  experiment  the  acetate  finely  powdered  at  a  temperature 
of  16"  was  submitted  to  a  pressure  of  6000  atmospheres.  The 
powder  was  thus  reduced  to  a  crystalline  mass  resembling  marble, 
but  presenting  no  sign  of  chemical  decomposition.  Next  a 
screw  press  (Bull,  Ace.  Belg.,  49,  344)  was  employed;  at  a  tem- 
perature of  40°  there  were  very  marked  results ;  three-fourths  of 
the  mass  being  liqueGed.  On  removing  the  pressure,  it  became  solid 
again,  but  the  sides  of  the  containing  vessel  were  covered  with  a  coat- 
ing of  copper,  and  it  was  possible  to  pick  small  leaves  of  copper  out  of 
the  mass.  The  dark  blue  of  the  acetate  had  changed  for  the  most 
part  to  green  interspersed  with  white  points,  showing  that  the  mass 
had  been  decomposed  into  acetate  of  copper  and  acetate  of  calcium. 
The  result  was  entirely  due  to  the  change  of  volume,  since  the  thermal 
effect  of  compression  was  less  than  a  rise  of  1".  When  the  tempera- 
ture was  raised  to  50°,  the  piston  sank  without  resistance  through 
the  mass.  The  first  experiment,  which  had  given  a  nugatory  result, 
was  now  repeated  in  order  to  discover  whether  sufficient  pressure 
had  been  used,  or  the  result  had  escaped  observation.  A  press  worked 
by  a  lever  was  used,  and  this  time  it  was  found  that  the  piston  sank 
1*25  mm.  in  an  hour,  or,  roughly,  that  the  whole  could  be  decomposed 
in  about  110  hours.  Lastly,  potassium  sulphate  under  the  same  con- 
ditions gave  no  perceptible  diminution  of  volume.  Thus,  the  higher 
the  pressure  and  temperature,  the  more  quickly  is  the  acetate  decom- 
posed.    Since  the  progress  of  chemical  action  depends  on  the  time,  it 
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seems  that  it  is  no6  sufficient  io  say  that  the  molecnles  of  a  substance 
assume  the  arrangement  which  corresponds  with  the  given  volume 
directly  it  is  reached,  for  a  substance  can  be  compressed  without 
altering  its  state,  if  the  pressure  does  not  last  too  long.  C.  S. 

Crystallisation  of  Mixtures.  By  0.  Lehma^nn  (Zeit.  physikal, 
Chem.y  1,  15 — 26  and  49 — 60). — The  author  discusses  the  different 
cases  in  which  mixed  crystals  have  been  formed,  and  the  possibility 
of  obtaining  such  from  non-isomorphous  forms.  He  repeats  the  ex- 
periments of  Herrmann  (Abst.r.,  1886,  972),  on  the  crystallisation  of 
ethyl  qainonedihydroparadicarboxylate  with  ethyl  succinosuccinate 
with  similar  results.  He  also  investigates  the  mixed  crystals  of  ethyl 
dibydroxyquinoneparadicarboxylate  with  ethyl  tetrahydroxybenzene- 
paradicarboxylate,  and  of  each  of  these  with  each  of  the  two  foregoing. 
These  substances,  although  having  a  somewhat  analogous  chemical 
constitution,  differ  pi'etty  widely  in  crystalline  form.  They  give, 
however,  well-defined  mixed  crystals  of  form  and  colour  intermediate 
between  those  of  the  two  substances  of  which  they  are  formed. 

H.  C. 

Constitution  of  Solutions.  By  F.  Rudobpf  (5er.,  21,  4r— 11). 
— Numerous  experimenters  have  found  that  the  solution  of  a  double 
salt  diffuses  as  if  it  were  a  solution  of  a  mixture  of  its  component 
parts ;  for  this  and  other  reasons,  it  is  generally  stated  that  double 
salts  do  not  exist  as  such  in  solution. 

On  dialysing  solutions  of  the  following  double  salts,  K»S04,NiS04 
+  6H,0;  K,S04,MnS04  +  6H,0 ;  (NH4)2S04,MnS04  +  6H,0; 
K,S04,Cr,(S04),  +  24H,0  ;  2KCl,CuCl,  +  2H,0  ;  2NH4Cl,CuCl,  + 
2H,0;  2KCl,ZnCl,  +  H,0;  KCl,MgCla  +  6H,0 ;  2NaCl,CdCl,  -t- 
3H«0 ;  BaClt,CdCU  +  4H3O,  it  was  found  that  the  ratio  of  the  metals 
in  the  dialysate  was  entirely  different  from  that  in  the  original  liquid ; 
the  component  parts,  therefore,  do  not  form  a  molecular  compound, 
but  exist  in  solution  independently  of  each  other.  On  the  other 
hand,  the  following  double  salts,  KCN,AgCN ;  2KCN,Hg(CN),; 
2KCN,Cd(CN),;  2KCN,Ni(CN),;  6KCN,Cu,(CN), ;  2NaCl,PtCl4  + 
6H,0  ;  3Na,C204,Fe,(C,04),  +  6H,0  ;  3K,C,04,Fe,(C,04),  +  H,0 ; 
3K2Ca04,Crj(Ca04)3  +  6Ht0 ;  are  not  decomposed,  but  must  exist  in 
solution  and  diffuse  as  such,  inasmuch  as  the  ratio  of  the  metals  is 
found  to  be  the  same  in  the  dialysate  as  in  the  original  liquid. 

Several  simultaneous  experiments  were  made  with  each  salt,  and  a 
membrane  prepared  from  the  cuticle  of  the  csBcum  of  an  ox  was 
found  to  be  most  suitable,  a  parchment  membrane  not  being  sufficiently 
homogeneous,  F.  S.  K. 

Absorption  of  Gases  by  Petroleum.  By  S.  Gniewosz  and 
A.  Walfisz  {Zeit  physikal.  Chem.,  1,  70 — 72). — The  statement  that 
a  layer  of  petroleum  will  protect  an  aqueous  solution  from  the  action 
of  the  air  has  led  the  authors  to  examine  the  absorption  of  oxygen 
and  other  gases  by  Russian  petroleum.  The  following  table  contains 
tbe  results : — 
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Absorption  coeflicient«  for 
petroleum  at 

Ratio. 

Water  at  20°. 

20^                       10^ 

H 

0  0582 

0117 

0-202 

211 

0-142 

117 

0-123 

0  131 

0  -0(352 
0  135 
0-229 
2-49 
0-lf?4 
1-31 
0  134 
0-144 

1-2 
115 
1-13 
118 
1-15 
1-12 
109 
110 

0  0193 

1J« 

0-0140 

0, 

0  0284 

N,0  

0-670 

OnH4 

0-149 

CO, 

0-901 

CO 

0  0231 

CH^ 

0  0350 

The  ratio  is  given  on  account  of  E.  Wiedemann's  statement  tbat  the 
changes  which  the  absorption  coefficients  of  difEerent  gases  undergo 
with  change  of  temperature  is  about  the  same  for  all  gases ;  the  yalnes 
for  water  are  given  for  the  sake  of  comparison.  It  will  be  seen  that 
the  absorption  of  oxygen  is  greater  for  petrolenm  than  for  water,  so 
that  the  protective  action  above  spoken  of  must  be  a  doubtful  one. 

H.  C. 

Lecture  Experiments  with  Nitrogen  Chloride.  By  V.  Mbybk 
(Ber,,  21,  26 — 28). — An  experiment  is  described  by  whicn  the  explo- 
sion of  nitrogen  chloride  can  be  shown,  without  danger,  by  allowing 
turpentine  U)  come  into  contact  with  a  few  drops  of  the  chloride 
swimming  on  the  surface  of  the  electrolysed  ammonium  chloride  solu- 
tion contained  in  an  inverted  flask,  the  whole  apparatus  being  placed 
under  a  thick  glass  case.  F.  S.  K. 


Inorganic  Chemistry. 


Specific  Gravity  of  Sulphuric  Acid  Solutions.    By  D.  Mek- 

DKLEEFF  (ZeU.  phj/sikal.  Chem.,  1,273 — 234). — The  composition  of  the 
solutions  is  expressible  by  the  formula  H2SO4  +  wHaO ;  p  denotes 
the  percentage  of  H2SO4  in  the  solution,  taking  S  =  32,  0  =  16,  and 
8  is  its  specific  gravity.  A  table  of  the  value  of  8  derived  fi*om  the 
researches  of  seven  experimenters  is  given  for  different  values  of  m. 
Plotting  a  curve,  abscissse  representing  the  values  of  j?,  ordinates  those 
of  ds/dj),  it  appears  that  the  curve  consists  of  a  number  of  straight 
lines,  the  discontinuities  corresponding  with  the  known  hydrates.  Since 
ds/dp  is  a  linear  function  of  p,  an  integi*ation  shows  that  9  is  a  rational 
function  of  p  of  the  second  degree,  the  constants  remaining  un- 
changed between  two  consecutive  discontinuities  or  two  consecutive 
hydrates. 

Thus  for  the  values  m  =  0,  1,  2,  6,  150,  there  are  discontinuities  in 
the  values  of  dsjdp,  the  tirst  being  the  most  considerable.     The  data 
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given  are  not  snfficient  to  determine  the  positions  of  the  diRcontinuities 
for  m  ^  6  and  m  =  150  with  accuracy.  FormalsB  are  fi^iven  for  dsldp 
and  8  in  terms  of  p  for  the  intervals  through  which  these  quantities 
are  continuous,  and  it  is  shown  that  ds/dp  =  a  linear  function  of  p  is 
probably  not  an  approximation  but  an  exact  law.  The  same  law 
obtains  in  the  case  of  alcohol  solutions.  G.  S. 

Pyrostdphites.  By  W.  Metsztowicz  (Zeit,  phydkal.  Chem,,  1, 
73). — The  failure  of  an  attempt  to  prepare  pyrosulphites  of  polyvalent 
metals  leads  the  author  to  di*aw  an  analogy  between  pyrosulphurous 
and  dichromic  acids,  concluding  that  in  each  the  position  of  the 
hydrogen. atoms  is  such  that  they  cannot  be  simultaneously  replaced 
by  a  bivalent  element.  H.  C. 

Aotion  of  Water  on  Lead  Pipes.  By  E.  Reichardt  (Arch. 
Pharm.  [3],  25,  858—877). — In  the  vast  majority  of  cases  where  lead 
pipes  are  used  for  domestic  water  supply,  no  injurious  results  follow,  but 
in  some  few  cases  highly  dangerous  lead  poisoning  has  been  experienced. 
When  lead  is  alternately  in  contact  with  air  and  water,  it  is  rapidly 
attacked,  and  the  water  becomes  impregnated.  This  solvent  action  is 
doubtless  due  to  the  oxygen  of  the  air  ;  bnt  when  the  lead  is  always 
in  contact  with  water  only,  whether  under  pressure  or  not,  tlae 
presence  or  absence  of  dissolved  oxygen  appears  to  have  no  eflPect  on 
the  amount  of  lead  dissolved.  The  author  examined  two  different 
water  supplies  which  caused  lead  poisoning  where  lead  service  pipes 
were  employed,  and  compared  these  with  several  other  wafers  which 
did  not  take  up  lead  under  similar  conditions.  The  contaminated 
waters  were  found  to  contain  free  carbonic  anhydride,  that  is  more 
than  was  required  to  form  bicarbonates  with  the  bases  present  as 
carbonates,  and  when  this  free  anhydride  was  expelled,  as  by  boiling, 
or  neutralised,  the  water  no  longer  acted  on  lead.  The  nncon- 
taminated  waters  did  not  contain  this  excess  of  anhydride,  but  on 
adding  excess  of  the  anhydride  the  waters  became  capable  of  dissolving 
lead  (compare  (Miiller,  this  vol.,  p.  225).  J.  T. 

Tungsten  Oomponnda.    By  W.  Feit  (Ber.,  21,  133— 137).— By 

the  reduction  of  a  fused  mixture  of  sodium  and  potassium  tungstates 
with  tin,  the  author  obtains  the  compounds  3KaW40n  +  2NajW,0t 
and  5K,W40„  4-  2NaiW50,6,  prepared  by  v.  Knorre  (Abstr.,  1883, 
650,  651),  and  al^o  a  compound  which  probably  has  the  formula 
KjWiOia  +  NaaWftOiB.  The  author  has  endeavoured  to  prepare 
corresponding  compounds  of  lithium.  By  reducing  a  fused  mixture 
of  sodium  tungstate  and  lithium  tungstate  with  tin,  three  com- 
pounds are  obtained,  a  deep  blue  lithium  compound  (probably 
LisW^Ois)  and  two  sodium  compounds,  one  of  which  seems  to  be  the 
compound  NaeWeOie.  A  homogeneous  product,  LiaW^OiB  +  3K,W40it, 
crystallising  in  violet  needles,  is  obtained  by  reducing  a  mixture  of 
potassic  tungstate  (one  mol.),  and  lithium  tungstate  (one  mol.). 
As  the  proportion  of  base  and  acid  (3  :  7  or  5  :  12)  in  the  para- 
tungstates  of  the  light  metals  can  scarcely  be  proved  by  analysis,  the 
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difference  being  too  small,  the  author  intends  to  prepare  the  salts  of 
some  metals  of  a  high  atomic  weight.  J.  W.  L. 

BoUing  Point  and  Moleoolar  Formula  of  StannooB  Chloride. 
By  H.  BiLTZ  and  V.  Mbyeb  (Ber.,  21,  22— 24).— The  boiling  point  of 
stannous  chloride  is  found  to  be  606'!^,  as  a  mean  of  two  series  of 
experiments. 

The  vapour-densitj  of  this  salt  diminishes  only  very  gradually  with 
an  increase  of  temperature,  so  that  it  must  be  heated  hundreds  of 
degrees  above  its  boiling  point  in  order  to  obtain  numbers  agreeing 
with  the  molecular  formula  SnGli.  The  determinations  made  at  tem- 
peratures less  than  100°  above  the  boiling  point  show  that  the  view 
of  V.  and  C.  Meyer,  that  at  low  temperatures  the  molecular  formula 
is  SuaCli,  cannot  be  upheld ;  for  although  at  relatively  low  tempera- 
tures values  are  obtained  which  are  greater  than  those  corresponding 
to  SnCla,  no  constant  results  could  be  obtained  which  would  lead  to 
the  doubled  formula.  F.  S.  K. 

New  Source  of  Germanium.  By  G.  Kruss  (Ber.,  21, 131—133) . 
— The  author  finds  that  germanium  is  contained  in  euzenite  to  the 
amount  of  0*1  per  cent.,  and  that  it  replaces  titanium  in  this  mineral. 
He  intends  to  examine  other  minerals,  such  as  rutile,  yttrotitanite, 
wohlerite,  &c.,  for  germanium.  J.  W.  L. 

Atomic  Weight  of  Qold.  By  G.  KrCss  (Ber,,  21, 126—130).— 
A  controversial  paper  in  reply  to  Thorpe  and  Laurie  (Trans.,  1887, 
565,  866). 
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An  English  Coal.  By  Scheubbr-Kestner  and  Mbttnier-Dolfus 
(Gompt.  rend,,  105,  1251 — 1255). — The  coal  was  obtained  from 
Glamorganshire.  It  gave  88  per  cent,  of  coke  and  3  to  4  per  cent,  of 
ash,  the  composition  being  as  follows:— C  9027,  H  439,  S  06^, 
N  0*49.  O  4*16.  The  composition  of  the  volatile  portion  was  C  22*5?, 
H  84-96,  O  +  N  +  S  42-51.  The  heat  of  combustion  as  actually  de- 
termined (8864  cal.)  differs  considerably  from  that  calculated  by 
means  of  any  of  the  usual  formula.  G.  H.  B. 

Artificial  Fyrochroite.  By  A.  db  Schulten  (Compt  rend.,  105, 
1265 — 1267). — 300  grams  of  pure  potassium  hydroxide  was  dissolved 
in  500  C.C.  of  water,  boiled  for  some  time  in  a  flask  through  which  a 
current  of  hydrogen  or  coal  gas  was  passing,  and  a  recently  boiled 
solution  of  15  to  17  grams  of  crystallised  manganous  chloride  in  15  c.c. 
of  water  was  introduced  by  means  of  a  funnel  with  a  stopcock.  The 
flask  was  then  heated  to  about  160**,  when  the  whole  of  the  man- 
ganous hydroxide  dissolved.      As  the  liquid  cools,  it  deposits  crys- 
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tallised  manganons  hydroxide,  and  becomes  almoat  solid.  The  crystals 
are  washed  with  recently  boiled  water,  alcohol,  and  ether,  and  dried 
at  a  gentle  heat  in  a  current  of  hydrogen.  If  sodinm  hydroxide  is 
used,  the  precipitate  does  not  dissolve  even  in  concentrated  solutions 
at  2()0^,  but  it  becomes  crystalline.  Crystallised  manganous  hydroxide 
dissolves  readily  in  hydrochloric  acid  and  in  a  solution  of  ammonium 
chloride.  When  heated  to  redness  in  the  air,  it  forms  manganoso- 
manganic  oxide,  which  retains  the  form  of  the  original  crystals.  When 
heated  in  hydrogen,  it  yields  manganous  oxide,  which  is  green  when 
hot  and  grey  when  cold. 

Manganous  hydroxide  under  these  conditions  crystallises  in  flat- 
tened, transparent,  regular,  hexagonal  prisms,  with  a  reddish  tint. 
The  crystals  are  uniaxial,  and  the  axis  is  negative,  as  in  pyrochroite. 
Crystallised  cadmium  hydroxide  likewise  has  a  negative  axis,  but 
magnesium  hydroxide,  natural  or  artificial,  has  a  positive  axis.  When 
the  manganons  hydroxide  is  pure,  it  alters  very  slowly  in  presence  of 
air,  but  if  it  contains  even  a  small  quantity  of  alkali,  it  oxidises  very 
quickly.  C.  H.  B. 

Mineraloglcal  Notes.  By  G.  F.  Kunz  (Amer.  J.  8ci.,  34,  477— 
480). — 1.  Bhodochroisite  from  Colorado, — Bhodochroisite,  in  rich,  red, 
transparent  rhombohedra,  has  been  found  in  the  John  Reed  Mine  at 
Alicante,  Lake  Co.,  Colorado.  This  is  the  first  locality  that  has  yielded 
crystals  of  such  size  (12  mm.  across)  and  transparency.  The  sp.  gr. 
is  3*69,  and  the  hardness  3*5.    Analysis  gave  the  following  results : — 


MnO. 

FeO. 

C»0. 

MgO. 

CO,. 

Total. 

58-33 

3-61 

nil 

trace 

(3806) 

100-00 

2.  Hollow  Qtiartx  Crystals  from  Arizona. — These  crystals  are  found 
about  3  miles  south-west  of  the  town  of  Pinal,  Pinal  Co.,  Arizona. 
They  occur  in  sandstone,  penetrated  in  many  places  by  spherules  of 
obsidian.  The  crystals  are  mere  walls  surrounding  hollow  spaces 
much  larger  than  the  area  of  the  wall  itself. 

3.  Hydrophane  from  Colorado. — A  white,  opaque  variety  of  hydro- 
phane  in  rounded  lumps,  5  to  25  mm.  in  diameter,  has  recently  been 
brought  from  Colorado.  It  is  remarkable  for  its  power  of  absorbing 
water.  When  water  is  allowed  to  slowly  drop  on  it,  it  first  becomes  white 
and  chalky,  and  then  gradually  perfectly  toinsparent.  It  was  found  by 
weighing  that  this  mineral  absorbs  more  than  an  equal  volume  of  water. 

4.  A  Bemarkahle  Nugget  of  Silver. — One  of  the  most  remarkable 
nuggets  of  silver  known  was  found  in  limestone  at  the  Greenwood 
Mines  in  the  State  of  Michoacan,  Mexico.  It  weighed  606^  oz.,  and 
in  its  original  state  weighed  12  lbs.  more.  It  consists  of  almost  pure 
silver,  and  is  entirely  worn  except  in  cavities  where  the  form  of  some 
of  the  crystals  is  still  visible.  B.  H.  B. 

BismnthosphsBrite  from  Willimantio  and  Portland,  Con- 
necticut  By  H.  L.  Wells  (Amer,  J.  Set.,  34,  271— 274).— The 
author  has  examined  two  specimens  of  basic  bismuth  carbonate,  the 
composition  of  which  appears  to  be  identical  with  that  of  Weisbach's 
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bismnthospheerite.  The  coraposition  of  that  mineral  has  been  con- 
sidered doubtful  by  A.  H.  Chester  (Abstr.,  1887,  783),  because  no 
water  was  included  in  the  analysis.  La  the  Connecticut  specimens,  the 
percentage  of  water  did  not  exceed  0'94.  Since  a  part  of  the  water 
found  was  probably  hygrroscopic  moisture,  and  since  the  determina- 
tions were  made  by  weighing  the  water  in  a  calcium  chloride  tube, 
a  method  apt  to  give  slightly  high  results,  these  two  specimens  of 
bismuth  carbonate  must  be  regarded  as  anhydrous.  The  analyses 
agree  closely  with  the  formula  Bi203,C02.  The  existence  of  bismutho- 
sphasrite  must  thus  be  considered  as  established.  B.  H.  B. 

Natural  Borates  and  BoroBilicates.  By  J.  E.  Whitheld  {Am&r, 
J,  8ci,y  34,  281 — 287). — The  author  has  repeated  the  analyses  of 
some  natural  borates,  in  order  to  correct  eiTors  due  to  defective 
analytical  methods.  The  boric  acid  was  determined  by  the  method 
devised  by  F.  A.  Gooch  (Abstr.,  1887,  299). 

Colemanite  from  Death  Valley,  California,  gave  on  analysis  the 
following  results : — 

HjO.  B,Oj.  CaO.  MgO.  Total. 

21-87  5070  27-31  010  99*98 

These  results  correspond  with  the  formula  2CaO,3B803,5H,0.  The 
same  formula  was  calculated  by  J.  T.  Evans  (Abstr.,  1885,  958), 
from  his  analysis,  in  which  the  boric  acid  was  determined  by  difEer- 
ence. 

Friceite  from  Curry  Co.,  Oregon,  gave  the  following  composi- 
tion:— 

H,0.  BsO^.  CaO.  Total. 

19-42  48-44  32.-15  10001 

Pandermite  from  Pandemia,  in  the  Black  Sea,  gave  on  analysis 
1  ;he  following  results : — 

HjO.  BjO,.  CaO,  Total. 

19-40  48-63  32^16  10019 

(  It  will  thus  be  seen  that  priceite  and  pandermite  are  identical  in 
composition.  The  difference  is  solely  in  the  physical  character  of  the 
lAiinerals,  priceite  being  soft  and  friable,  and  pandermite  hard  and 
^mpact  (compare  Abstr.,  1885,  1117). 

^  CTTeswYefrom  Rhode's  Marsh,  Esmeralda  Co.,  Nevada,  gave  on  analy- 
8L  'p  the  following  figures : — 

*SiO,.       CL       BjOj'      SOj.       CaO.        Na,0.       KjO.      H-O.       Total. 
>-04     2-38    43-20    028    14-52      10*20      0-44    29-46    10052 

X.Hhe  analysis  being  corrected  for  impurities,  the  formula  NaCaBsOg 
-f-  fi5H20  is  deduced. 

Z^^^kudvngite  from  Moravitza,  in  the  Banat,  gave  on  analysis  thefoUow- 
iDff   ii'esults: — 
^1  2^  2      . 
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BA. 

FejOa. 

FeO. 

MgO. 

MnO. 

H,0. 

Total. 

1204 

37-93 

15-78 

30-57 

016 

3-62 

100-10 

Tscbermak  obtained  1609  per  cent,  of  boric  acid,  but  gives  no 
water. 
DatoUte  from  Bergen  Hill,  New  Jersey,  gave — 

SiOa.  FeO.  CaO.  BjO,.  HjO.         Total. 

3574        0-31        3514        2260        614        9993 

Tbe  formnla  is  thns  B203,HaO,2CaO,2Si02. 

JJanhurite  from  Russell,  St.  Lawrence  Co.,  New  York,  gave — 

SiOj.  BjO,.  CaO.         FejOs  +  AljOg.        Ign.  Total. 

49-70        25-80        23-26  1-02  0*20        99-98 

Axinite  from  Cornwall  (I),  and  from  Bourg  d'Oisans,  Dauphin^  (II), 
gave  on  analysis  the  following  results : — 

SiOj.      AlaOj.    FeaOs.  FeO.      CaO.    MnO.    MgO.  B3O,.    H.,0.     Total. 
I.  42-10    17-40    3-06    584    20-53   4-63    066    4-64    180   10066 
II.  41-53    17-90    3-90    402    21-66    879    074   4-62    2-16    100-32 

The  formula  is  BR'^sR^AHaCSiOOiO.  B.  H.  B. 

Pseudomorphs  in  the  Lead  Mines  of  the  Puy  de  Dome. 

By  F.  GoNNARD  (CampL  rend,,  105,  1267— 1269).— The  enveloping 
pseudomorphs  or  perimorphoses  consist  of  thin  coatings  of  one  mineral 
on  the  crystals  of  another.  In  the  lead  mines  of  the  Puy  de  Dome, 
enveloping  pseudomorphs  of  pyromorphite  on  cerussite  or  galena  are 
frequently  observed.  Sometimes  the  mineral  inside  has  undergoi^ 
alteration,  owing  to  the  fact  that  the  envelope  has  not  protected  it  from 
the  air,  &c.  Not  unfrequently,  when  the  layer  of  pyromorphite  is  of 
appreciable  thickness,  it  is  distinctly  crystalline,  and  the  hexagonal 
prisms  can  readily  be  recognised.  It  is  obvious  that  an  envelope  of  thiB 
character  is  not  a  true  pseudomorph. 

Another  mineral  found  in  the  form  of  enveloping  pseudomorphs  ii 
siderite.  One  specimen  showed  the  unusual  form  of  hexagonal  prisma 
surmounted  by  rbombohedrons.  Calcite  does  not  occur  associated  wit^ 
it,  and  hence  it  cannot  be  regarded  as  a  pseudomorph  after  that  minert^* 
The  nature  of  the  original  mineral  was  not  determined.  The  form  B, 
however,  possible  for  any  substance  crystallising  in  the  rhombic  systeO) 
and  hence  this  is  a  case  of  siderite  occurring  as  a  pseudomorph  unde'ft 
form  in  which  it  might  crystallise  it-self. 

Pseudomorphs  of  pyrites  on  calcite  were  also  found,  the  enveUpo 
of  pyrites  being  czystalline,  and  showing  combinations  of  the  cnbe 
with  the  pentagonal  dodecahedron.  G.  H.  d* 

Crystalline    Compounds   prepared    by   Bbelmen.      B^  "E. 

Mallabd    (Compt    rend.,    105,    1260— 1265).— ^r^i^ciaZ  fhen^e, 
Si08,2BeO,  obtained  by  fusing  beryllia  and  silica  with  borax,  forms 
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small,  regalar,  hexagonal  prisms  with  very  brilliant  faces,  the  optical 
sign  being  positive. 

Beryllium  chromxte^  BeOjCrjOs,  prepared  by  fasing  chromic  oxide 
with  berjllia  and  boric  anhydride,  is  a  deep  green  powder,  which 
polarises  strongly  under  the  microscope,  and  consists  of  minute  crys- 
tals of  a  form  identical  with  that  of  the  yariety  of  cymophane  known 
as  alexandrite.  It  is  therefore  analogous  to  the  corresponding  alum- 
inium compound,  the  artificial  cymophane  likewise  obtained  by 
Ebelmen. 

Crystalliaed  niohic  anhydride  forms  small,  rbombic  prisms  with  two 
perpendicular  cleavages,  h'  and  g\  the  angle  mm  being  140°  50',  and 
the  horizontal  parameters  0*355  :  1.  The  form  seems  to  be  pseudo- 
cubic  ;  the  acute  positive  bisectrix  is  perpendicular  to  h\  the  plane 
of  the  axes  being  j). 

Tantalic  anhydride  was  obtained  in  rhombic  prisms  with  the  faces 
g  h'  well  developed,  and  the  subordinate  faces  m,  g^,  ^j  g*^  the  angle 
mm  being  about  143^.  It  follows  that  niobio  and  tantalic  anhydrides 
are  isomorphoas. 

Crystallised  heryllia  has  the  parameters  a  :  h  =  1  :  1*6305,  the 
optical  sign  being  positive.  In  crystallised  zinc  oxide,  the  parameters 
are  a  :  A  =  1 :  1*6034,  and  the  optical  sign  is  likewise  positive.  It 
follows  that  these  two  oxides  are  isomorphous,  notwithstanding  the 
difference  in  their  specific  volumes. 

Aluminium  horatcy  BaOsySAlsOs,  which  Ebelmen  analysed  but  did  not 
describe,  crystallises  in  rhombic  needles,  the  dominant  face  being  m 
truncated  by  g'  and  h'  \  angle  mm  =  91°  21';  acute  positive  bisec- 
trix parallel  with  the  vertical,  the  plane  of  the  axes  being  parallel 
with  g. 

The  compound  3B30j,2Pe203,9MgO,  which  Ebelmen  analysed,  forms 
black,  opaque  prisms,  which  have  very  brilliant  faces,  and  probably 
belong  to  the  rhombic  system.  The  principal  faces  are  m  and  h',  the 
angle  mm  being  90''  32'.  An  analogous  compound  containing  chro- 
mium in  place  of  iron  forms  a  dark  brown  powder  consisting  of  small 
prisms,  whicb  when  examined  by  polarised  light  seem  to  belong  to  the 
rhombic  system. 

Ebelmen  prepared  crystallised  tribasic  borates,  Bi03,3RO,  which  on 
bis  assumption  that  boric  acid  is  analogous  to  silicic  acid,  are  analogous 
to  peridote,  the  oxygen  ratio  being  1:1;  and  likewise  crystallised 
sesquibasic  borates,  which  on  the  same  assumption  are  analogous  to 
enstatite.  The  tribasic  borates  actually  obtained  were  the  magnesium, 
manganese,  and  cobalt  compounds.  They  are  isomorphous,  and  belong 
to  the  rhombic  system,  the  parameters  being  as  follows : — 


B,0„8MgO  .... 

0-6412 : 1 ; 

;  0-5494 

mm  =  114°  40' 

B,0„3CoO  .... 

0-6461 :  1 

:   P 

mm  =  114  15 

B,0„3MnO  .... 

0-6511  : 1 

:  0-5351 

mm  =  113  52 

The  faces  m  are  faces  of  cleavage,  and  the  acute  positive  bisectrix 
is  parallel  with  the  vertical,  the  plane  of  the  axes  being  g'.  The 
principal  indices  of  refraction  for  1)  are  respectively  1*6748,  1*6537, 
1*6527. 

The  sesquibasic  borates  obtained  are  the  magnesium,  manganese, 
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and  zinc  componnds.  They  are  isomorplions,  and  belong  to  the  tri- 
clinic  sjstem,  the  parameters  of  the  manganese  compound*  being 
1-8373  :  1  :  2-012,  and  ajy  =  76^  26',  xz  123^58',  yz  92°  6',  g'h!  7501, 
pA'  124*"  29',  jpg'  83°  16^  All  have  easy  nacreous  cleavage  along  p, 
and  a  less  easy  vitreons  cleavage  along  t.  The  nacreons  cleavage  is 
almost  always  perpendicalar  to  an  optical  axis.  C.  H.  B. 

Triclinie  Felspars  with  Twinning  Striations  on  the  Brachy- 
pinacoid.  By  S.  L.  Penfibld  and  F.  L.  Speret  {Amer.  J.  Set,, 
34,  890 — 393). — The  authors  give  the  results  of  a  careful  study,  in 
connection  with  the  chemical  composition  of  the  felspars,  of  the  stria- 
tions due  to  twinning  on  oof'oo  exhibited  by  very  many  cleavage 
specimens  of  plagioclase  felspar,  in  addition  to  the  ordinary  striations 
on  the  basal  plane.  These  striations  on  oot'oo  have  been  shown  by 
G.  V.  Rath  (Abstr.,  1878,  713)  to  have  resulted  from  twinning 
according  to  the  pericline  law.  The  two  individuals  are  united  by  a 
plane  deviating  slightly  from  the  basal  plane,  passing  through  the 
macro-axis,  and  so  inclined  that  the  four  plane  angles  it  makes  with 
the  prisms  oo'P  and  ooP'  and  the  pinacoid  cof'oo  are  all  equal.  This 
is  the  so-called  rhombic  section.  Owing  to  the  variations  in  the 
axial  angles  of  anorthite  felspars,  the  direction  of  the  rhombic  section 
changes  considerably.  The  direction  above  the  line  parallel  to  the 
edge  OP  :  oot'co  being  regarded  as  positive,  and  that  below  as  nega- 
tive, the  direction  of  the  rhombic  section  in  felspars  of  the  albite- 
anorthite  group  was  found  by  Tschermak  to  be  as  follows : — 


Albite,  NajAUSieOie  . .  Ab  +22^ 

Oligoclase AbsAui  -h  4t 

Andesine AbiAui  —  2 

Labradorite AbiAui  —  9 

Anorthite,  GatAl4Si40ie  An  —18 


Vtfi 

OaO 

percent. 

percent. 

11-8 

00 

87 

6-2 

5-7 

10-4 

2-8 

16-8 

00 

201 

1. 


3. 


6. 


SiO, 

AiA 

Fe,0, 

CaO  

Na,0  

K,0 

Ignition 

Total 

Sp.gr 

Katio  An  :  Ab   .... 
Anorthite  per  cent. 
Rhombic  section    . . 
Extinction  on  od^oo 


66-68 
21-26 
007 
118 
10-26 
0-76 
0  16 


66-83 
20*88 
0-25 
1-46 
10-86 
0-70 
0-27 


66  06 
21-67 
0-18 
1-80 
9-67 
1-01 


66-84 
20-72 

1-86 
9*44 
0-98 
0-88 


66-78 
21-32 
0  12 
1-95 
9-66 
0-96 
0  19 


100-27 

2-610 
:160 

6-87 
+  12«' 

15 


100-76 

2*632 
:13  0 

7*25 
14'* 
16 


100  19 

2*683 
:9*6 
8*94 
13" 
16 


99-71 

2-627 
:9-2 
9-20 
12^ 
12 


63-76 
22-67 
0-41 
806 
6*89 
3-60 
0-40 


99-92 

2-628 
:90 
9-70 
10** 
15 


100*78 

2-622 
L  :41 
16*17 
10» 
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In  order  to  show  the  relation  between  the  direction  of  the  strlations 
and  the  chemical  composition  of  the  felspars,  the  authors  made 
analyses  of  cleavage  specimens  from  six  different  localities,  namely : 
ly  Branch ville,  Connecticat ;  2,  Hittero,  Norway;  3,  Haddam,  Con- 
necticnt ;  4,  Mineral  Hill,  Pennsylvania ;  5,  Danbnry,  Connecticat ; 
6,  Pierrepont,  New  York.  All  the  specimens  show  distinct  striations 
on  ooPoo,  and  all  satisfy  Tschermak's  formula  as  mixtures  of 
NasAl2Si«0i6  and  CatAUSi^Oie-  The  analytical  results  are  given  on 
the  preceding  page. 

Judging  from  the  above,  it  will  be  safe  to  predict  that  where  the 
striations  on  cx>Pco  make  an  angle  of  aboat  + 12^,  the  felspar  will  be 
a  mixture  of  albite  with  5  to  10  per  cent,  of  anorthite. 

The  authors  have  been  unable  to  find  many  specimens  of  felspars 
more  basic  than  oligoclase  exhibiting  sfcriation  on  cot'oo.  The  analysis 
of  a  specimen  of  labradorite  from  Labrador  gave  results  in  very  satis- 
factory accord,  both  as  regards  the  direction  of  the  rhombic  section 
and  the  extinction  angle  on  ooPco,  with  the  table  given  by  Tscbermak. 
Althongh  the  variation  in  the  angles  of  plagioclase  crystals  is  con- 
siderable, the  change  in  position  of  the  rhombic  section  from  +22°  to 
—18^  is  so  great  that  the  direction  of  the  striations  will  clearly  indi- 
cate what  position  any  plagioclase  holds  in  the  albite-anorthite  series. 

B.  H.  B. 

So-called  Indicolite  from  Harlem.  By  E.  B.  Riqgs  (A^ner, 
«7.  8ci,y  34, 406). — A  peculiarly  bright  blue  mineral  found  at  Harlem, 
New  York,  was  supposed  to  be  the  rare  variety  of  tourmaline  known  as 
indicolite.  An  analysis  made  by  the  author  showed  relations  very 
different  from  those  in  tourmaline,  the  analytical  results  being  as 
follows : — 

SiOt.        B^Os.       AlaO,.      MgO.      NajO.      K3O.       Ignition.        Total. 
34-82      407      55-30      057      1-76      1-04        296        10052 

The  molecular  ratios,  deduced  from  the  analysis,  are  closely 
expressed  by  the  formula  3H2O,(Na,K),O,10AUOs,10SiO2,B,Os,  a  new 
borosilicate.  A  microscopic  study  of  this  blue  mineral  shows  that 
the  angle  of  extinction,  is  very  small.  The  mineral  is  undoubtedly 
biaxial  with  remarkable  pleochroism  (ultramarine,  reddish-violet, 
colourless).  Its  structure  is  subfibrous,  so  as  to  render  the  angle  of 
prismatic  cleavage  somewhat  obscure.  It  is  thus  certain  that  the  blue 
mineral  is  not  indicolite,  but  in  all  probability  a  new  borosilicate. 

B.  H.  B. 

Remarkable  Crystals  of  Pyroxene  ftom  New  York.  By 
Q.  H.  Williams  (Amer.  J,  Set.,  34,  275— 276).— Some  yellowish-grey 
crystals  of  pyroxene  occurring  in  the  crystalline  limestone  of  Orange 
Co.,  New  York,  have  a  peculiar  tabular  habit  produced  by  the  unusual 
development  of  the  basal  pinacoid.  A  remarkably  fine  group  of  these 
crystals,  in  the  collection  of  the  Johns  Hopkins  University,  exhibits 
great  singularity  of  form.  It  consists  of  six  simple  tabular  crystals, 
and  of  two  larger  ones,  which  are  at  the  same  time  twins  and  hemi- 
morphic.  The  largest  of  these  crystals  measures  3  by  3^  cm.  The 
upper  portion  shows  the  usual  forms :  OP,  —  P,  P,  2P,  ooP,  oo^oo, 
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ooPoo.  Below,  however,  towards  the  front,  there  are  only  the  forms 
2P  and  Poo,  indicating  that  the  crystal  is  hemimorphic  in  the  direc- 
tion of  the  vertical  axis.  The  lower  back  qnarter  of  the  crystal  is 
exactly  like  the  lower  front  quarter,  but  in  a  reversed  position,  so  that 
the  lower  half  of  the  crystal  is  a  twin.  The  second  crystal  is  essen- 
tially the  same  as  the  one  just  described.  B.  H.  B. 

Blue  Clay  from  Farmingtoxiy  Maine.  By  F.  C.  Robinson 
{Amer.  J.  8ci.,  34,  407—408). — An  analysis  of  blue  clay  from  Far- 
mington,  Maine,  gave  the  following  results : — 

SiOj.  AljOj-  FeO.  CaO.         NajO.        HjO.  Total. 

63-69        1702        1018        0-97        402        405        9993 

An  approximate  mechanical  analysis  gave  the  following  per- 
centages : — 

Coarse  sand.  Fine  sand.  Fine  clay.  Water. 

3-73  22-97  69*25  405 

The  sand  consisted  principally  of  felspar,  with  traces  of  quartz  and 
mica.     The  clay  is  used  for  brickmaking.  B.  H.  B. 

Meteorite  from  St.  Croix  Co.,  Wisconsin.  By  D.  Fisher 
(Amer.  J,  Set.,  34,  381 — 383). — The  mass  of  meteoric  iron  described 
was  ploughed  up  in  1884  on  a  farm  in  Hammond  Township.  It 
weighed  53  lbs.,  and  measured  8  by  8  inches  across  the  face,  with  an 
average  thickness  of  5  inches.  The  character  of  the  meteorite 
renders  it  probable  that  its  fall  did  not  precede  the  date  of  its 
discovery  by  many  months.  An  analysis  of  the  meteorite  gave  the 
following  results : — 


Fe. 

Ni. 

Co. 

P. 

SiO^ 

Total. 

Sp.gr. 

89-78 

7-65 

1-32 

0-61 

0-66 

99-82 

7-60— 7-70 

with  traces  of  carbon,  copper,  and  tin.  Troil\te  is  present  in  nodules 
5  to  10  mm.  in  size.  On  the  application  of  dilute  nitric  acid,  the 
Widmanstatten  figures  quickly  appear.  These  are  cubical  in  arrange- 
ment. The  meteorite  now  forms  part  of  the  Yale  University  collec- 
tion at  New  Haven.  B.  H.  B. 

The  Rockwood  Meteorite.  By  J.  B.  Whitpield  (Amer,  J.  8ci., 
34,  387— 390),— This  meteorite  was  found  in  March,  1887,  in  a  field 
8^  miles  west  of  Rockwood,  Tennessee.  Three  pieces  were  found. 
The  smallest  measured  4  by  3  by  24  inches,  and  weighed  3  lbs. 
10^  oz. ;  the  next  measured  7J  by  6|  by  2f  inches,  and  weighed 
5  lbs.  13^  oz. ;  and  the  largest  measured  14}  by  10  by  8^  inches,  and 
weighed  85  lbs.  The  mass  is  very  brittle.  Cut  slices  show  irregu- 
larly shaped  stony  fragments,  with  metallic  grains  distributed  through 
the  mass.  An  analysis  of  the  metallic  portion  gave  87'59  per  cent,  of 
iron,  1209  per  cent,  of  nickel,  with  traces  of  cobalt  and  copper,  but 
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neither  phosphorus  nor  sulphur.      An  analysis  of  the  stony  portion 
gave  the  following  results : — 

SiO,.     AljO,.     FeO.      CaO.    MgO.      Pe.        Ni.      CI.        P.        S.        Totel. 
41-92    9-27    22-94    9-09    8-76    3-75    1-74  0-18  0*65   1-58    99*88 

This  meteorite  appears  to  be  a  lithosiderite  poor  in  metal,  the 
metallic  portion  not  exceeding  16  per  cent,  of  the  mass.  The  stony 
part  is  probably  anorthite  and  enstatite.  B.  H.  B. 

The  Powder  Mill  Creek  Meteorite.  By  G.  F.  Kunz  (Amer,  J. 
Sd,,  34,  476—477). — This  meteorite  is  identical  with  the  Rockwood 
meteorite  (see  preceding  Abstract),  and  has  been  called  from  the 
Powder  Mill  Creek,  because  it  fell  in  Cumberland  Co. ;  Boane  Co. 
in  which  Rockwood  is  situated  being  adjacent  to  this.  The  author  is 
the  possessor  of  a  piece  weighing  2000  grams.  It  resembles  very 
closely  the  Hainhok,  Westphalia,  and  the  Taney  Co.,  Missouri, 
meteorites.  Its  sp.  gr.  is  4*745.  Chloride  of  iron  (lawrencite)  is 
present  in  considerable  quantities.  Under  the  microscope,  clear 
crystals  of  anorthite  and  olivine  were  seen  in  the  ground-mass  of 
metallic  iron.  B.  H.  B. 

Some  American  Meteorites.  By  Gt,  F.  Kunz  (Amer.  J.  8cL,  34, 
467 — 4:77), — 1.  The  Taney  Co.,  Missouri,  Meteorite. — This  is  supposed 
to  have  fallen  in  1857  at  a  spot  near  Miney  in  Taney  Co.,  11  miles 
south-east  of  Forsyth.  It  was  taken  60  miles  to  a  farm  in  Limestone 
Valley,  Arkansas,  on  the  supposition  that  it  was  of  value.  In  June, 
1887,  it  came  into  the  author's  possession.  It  measures  34  by  35  by 
29  cm.  Its  weight  is  89*796  kilos.  It  is  similar  to  the  Hainholz, 
Westphalia,  iron,  and  belongs  to  the  logronite  group  of  Meunier  and 
the  syssideres  of  Daubr^e.  Two  large  crystals  of  olivine  are  present, 
and  at  one  corner  of  the  mass  there  is  a  large  inclosure  of  augite. 
The  surface  of  the  meteorite  is  deeply  pitted,  and  exhibits  traces  of  a 
black  crust.     An  analysis  of  the  metallic  portion  gave — 

Fe.  NL  Co.  P.  TotaL 

89-41         10-41  0-29  016  100-27 

The  analysis  of  the  stony  portion  gave — 

SiO,.       AljO,.       FeO.        CaO.       MgO.        NiS.        FeS.     Total. 
45-88      7-89      1973      602      17-96      167      0*54    9969 

Further  analyses  of  the  finely  ground  stony  portion  show  that  the 
insoluble  portion  is  enstatite  only,  and  that  the  soluble  portion  is  a 
lime-iron  silicate  containing  17  per  cent,  of  alumina.  The  fragments 
described  bv  C.  U.  Shepard  (Amer.  J.  8oi.y  30,  1860,  205)  as  the 
Forsyth  iron,  and  by  J.  L.  Smith  {ibid.,  40,  1865,  213)  as  the 
Newton  Co.,  Arkansas,  meteorite,  are  undoubtedly  parts  of  the  same 
meteorite  which  originally  fell  near  Miney,  in  Taney  Co. 

2.  The  Chattooga  Co.,  Georgia,  Meteorite. — This  maes  was  found  on 
March  27th,  1887.    In  all,  125  kilos,  were  found.    It  is  one  of  the 
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oaillite  group  of  Meunier,  and  has  a  sp.  gr.  of  7*615.  Analysis  gave 
the  following  results : — 

Fe.  Ni.  Co.  P.  Total. 

94-60  4-97  0-21  0*21  99-99 

This  iron  does  not  bear  the  slighest  i*esemblance  to  either  of  the 
Whitfield  Co.,  Georgia,  irons,  found  in  the  vicinity.  It  is  a  white 
iron,  whilst  the  Walker  Co.,  Alabama,  iron  has  a  bluish  tinge  and  was 
found  100  miles  due  east. 

3.  Meteoric  Iron  from  Waldron  Bidge,  Claiborne  Co.,  Tennessee, — 
This  was  found  in  March,  1887,  and  supposed  to  be  iron  ore.  The 
meteorite  is  one  of  the  caillite  group  of  Mennier.  On  the  largest 
piece,  weighing  15  lbs.,  the  octahedral  structure  is  very  marked.  The 
smaller  pieces,  weighing  collectively  several  pounds,  show  considerable 
weathering.  The  iron  separates  readily  at  the  cleavage  plates, 
between  which  are  thin  leaves  of  schreibersite.  Troilite  and  graphite 
were  also  observed.  It  thus  appears  that  this  meteorite  is  identical 
with  the  Cosby  Creek,  Cocke  Co.,  the  Sevier  Co.,  the  Greenbrier 
Co.,  and  the  Jennies  Creek  meteorites,  which,  although  inde- 
pendently described,  have  been  shown  by  Huntington  to  be  parts  of 
one  meteorite.  B.  H.  B. 

Pliosphatic  Mineral  Water.  By  Bourgoin  and  Chastaiko  (J. 
Pharm,  [6],  16,  337— 341).— At  Viry  (Seine-et-Oise)  is  a  spring 
found  in  a  gallery  cnt  in  clay.  The  temperature  of  the  water  is 
constant  at  4''  even  in  summer,  the  yield  is  about  14  litres  per  minute, 
and  though  quite  limpid  at  first  a  deposit  is  quickly  formed. 

A  litre  of  water  was  found  to  contain — 

Carbonic  anhydride 01 7096  or  86-49  c.o. 

Tricalcium  phosphate    0-17901 

Calcium  hydrogen  carbonate. . . .  0*21740 

Magnesium  hydrogen  carbonate  0*03640 

Calcium  nitrate 004100 

„       sulphate    005364 

Sodium  chloride 004130 

Potassium  chloride traces 

Lithium    sensible  quantity 

Silica    001980 

Organic  matter    0*00200 

076161 

In  an  open  flask,  beautiful,  lamellar  crystals  form  after  some  days, 
which  seem  to  be  composed  of  calcium  phosphate,  and  the  water, 
originally  acid,  becomes  sensibly  neutral.  J.  T. 

Oomposition  of  Certain  Colliery  Waters.  By  P.  P.  Bidson 
(/.  8oe.  Ghem.  Ind.,  6,  712— 715).— The  author  gives  the  results, 
expressed  in  grams  per  litre,  of  the  analyses  of  two  colliery  waters : — 
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FeS04.     Bad,.        CaClj.        MgCl,.       LiOl.  Nad.        GaSO^. 

I.     —        1-372      21068      3-127      0358      59-265         — 

V ^  ■    / 

IL  1-080        —        20021      2-770  53*530  0-620 

CaCO,.  MgOO,.  Total.! 

I.      —  —  85180 

II.  0-134  0-021  78176 

I.  Water  from  the  Redheugh  Colliery.  This  water  drains  from  the 
Brockwell  seam  and  adjacent  rock.  Temperature  13**.  II.  Water 
from  the  Wardley  Colliery.  This  water  is  remarkable  not  only  from 
its  mineral  constitaents  bat  also  from  the  fact  that  it  contains  a  large 
amoDut  of  gas  dissolved  in  it. 

The  analysis  of  the  gas  showed  it  to  have  the  following  composi- 
tion : — 

CO,.  CH4.  N. 

8114  5  20  13  29  D.  B. 


Organic    Chemistry. 


Constitutioii  of  Nitroethane.  By  O.  OQttino  (Annalen,  243, 
104 — 131). — By  the  action  of  ethyl  iodide  on  nitroethane  and 
sodinm  ethozide  in  sealed  tabes  at  lOO"",  a  liqaid  of  the  composition 
C5H7NO  is  produced.  It  boils  at  166 — 170°  and  is  freely  soluble  in 
alcohol  and  ether.  At  a  higher  temperature,  it  decomposes,  yielding 
pyridine  and  a  resinous  residue.  Sodium  iodide,  sodium  nitrite,  and 
ammonium  iodide,  are  formed  as  bye-products  when  ethyl  iodide  acts 
on  sodium  nitroethane.  The  nitrite  and  ammonium  iodide  are 
probably  formed  by  secondary  reactions.  The  primary  reaction  may 
be  represented  by  the  equation  9CaH5NO,  4-  6EtI  -f  6C,H5'ONa  = 
6C»H,N0  -h  eCHft-OH  +  9H,0  +  6NaI  -H  3NH,-0H. 

By  substituting  methyl,  propyl  and  isobutyl  iodides  for  ethyl  iodide 
in  the  preceding  experiment  a  series  of  homologous  compounds  is 
obtained  haying  the  composition — 

Boiling  points. 

C4H5NO 150—160° 

CsH^NO 166—170 

C.H,NO 175—178 

C7H11NO 182—185 

Each  of  the  compounds  is  decomposed  by  distillation,  yielding  a 
volatile  base.  The  formation  of  CsHtNO  and  its  homologues  can  be 
more  readily  explained  by  Oenther's  assumption  that  nitroethane  is 
in  reality  acetamidoxide,  CHs'CO'NHaO,  than  by  Y.  Meyer's  formula 
CH,CH2-N0,.  W.  C.  W. 
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Preparation  of  Hydrosulphides  and  Sulphides  of  Methyl 
and  Ethyl.  By  P.  Klason  (Ber.,  20,  3407  —  3413).  — Metbyl 
hydrogen  salphide  is  prepared  by  diluting  with  ice  a  cold  mixture  of 
750  c.c.  of  sulphuric  acid  and  500  c.c.  of  absolute  methyl  alcohol,  and 
adding  the  whole  to  a  solution  of  2*75  kilos,  of  crystallised  sodium 
carbonate.  The  solution  is  concentrated  to  such  an  extent  that  most 
of  the  sodium  sulphate  separates.  The  mother-liquor  is  then  concen- 
trated, mixed  with  a  solution  of  500  grams  of  potash  in  1  litre  of 
water,  previously  saturated  with  hydrogen  sulphide,  and  heated  on  a 
water-bath.  The  gases  evolved  are  passed  first  through  a  strong 
aqueous  solution  of  50  grams  of  potash,  and  then  into  a  solution  of 
350  grams  of  potash  in  700  c.c.  of  water.  The  small  amount  of 
hydrogen  sulphide  contained  in  the  latter  solution  is  precipitated 
with  lead  acetate,  and  the  ethyl  hydrogen  sulphide  liberated  by  the 
addition  of  hydrochloric  acid.  It  is  dried  with  potash  and  distilled. 
600  c.c.  of  alcohol  yielded  about  200  grams  of  methyl  hydrogen  sul- 
phide,  and  40  gi*ams  of  methyl  sulphide.  It  is  a  thin,  colourless, 
refractive  liquid,  having  a  very  repulsive  odour ;  it  boils  at  5*8°  under 
752  mm.  pressure,  and  yields  a  crystalline  hydrate  with  water  (com- 
pare Gregory,  Annalen,  15,  239  ;  and  Obermeyer,  this  vol.,  p.  124). 

Mercury  methyl  merca'ptidey  Hg(SMe)j,  is  best  prepared  by  passing 
methyl  hydrogen  sulphide  through  an  aqueous  solution  of  mercury 
cyanide ;  it  is  almost  insoluble,  and  melts  at  175°.  The  lead  com^ 
pounds  Pb(SMe)2,  forms  microscopic,  crystalline  plates  ;  it  is  decom- 
posed by  exposure  to  air  or  light.  The  hismuth  compound^  Bi(SMe)j, 
crystallises  in  yellow,  microscopic  needles ;  the  silver  compound  forms 
a  yellow,  crystalline  precipitate. 

Ethyl  hydrogen  sulphide  is  prepared  similarly  to  the  methyl  com- 
pound, using  1  litre  of  absolute  alcohol,  500  c.c.  of  sulphuric  acid, 
i  kilos,  of  sodium  carbonate,  and  800  grams  of  potash.  Gopper  ethyl 
mercaptide,  GuSEt,  not  Cu(SEt)2,  is  readQy  obtained  when  the  mixed 
solutions  of  copper  sulphate  and  sodium  acetate  are  treated  with 
ethyl  hydrogen  salphide,  and  forms  a  pale  vellow,  amorphous  powder. 
It  was  previously  stated  (J.pr,  Ghem,  [2],  l5)  that  zinc  and  cadmium 
mei*captides  are  not  decomposed  by  hydrochloric  acid ;  later  experi- 
ments show  that  all  mercaptides  with  a  positive  metal  are  decomposed 
by  hydrochloi-ic  acid. 

Methyl  sulphide  is  prepared  by  distilling  a  concentrated  solution  of 
methyl  sodium  sulphate  (from  ^  litre  of  absolute  methyl  alcohol) 
with  an  aqueous  solution  of  500  grams  of  potash,  previously  half 
saturated  with  hydrogen  sulphide.  The  yield  is  150  grams.  It  boiis 
at  37*2**  under  758  mm.  pressure.  Ethyl  sulphide  may  be  prepared  in 
a  similar  manner,  and  boils  at  91'9°.  Methyl  ethyl  sulphide  is  pre- 
pared by  distilling  a  solution  of  methyl  hydrogen  sulphide  (from 
250  c.c.  of  alcohol)  in  potash  with  sodium  ethyl  sulphate  (from 
550  c.c.  of  alcohgl)  ;  it  boils  at  669°.     The  yield  was  160  grams. 

N.  H.  M. 

Alkyl  Polyaulphides.  By  P.  Klason  (Ber.,  20,  3413—3415).— 
When  methyl  hydrogen  sulphide  is  passed  into  100  grams  of  sulphur 
chloride,  (S3GU),  a  product  is  obtained  free  from  chlorine,  probably 
consisting  of  methyl  tetrasulphide,  methyl  trisulphide,  and  sulphar. 
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When  distilled  in  a  vacanm,  methyl  trisnlphide  passes  over,  and  sul- 
phur remains.  Methyl  trisnlphide  (Cafaours,  Annalen,  61,  92)  is  a 
pale-yellow  oil  of  a  very  disagreeable  odour,  boiling  at  170**  with  slight 
decomposition.  In  a  vatuum,  it  distils  at  62°.  Sp.  gr.  =  1*2162 
at  0° ;  1*2059  at  10** ;  and  1119  at  17°  (compared  with  water  at  0°). 

Paratolyl  hydrogen  sulphide  reacts  with  sulphur  chloride,  yielding 
Otto's  paratolyl  tetraaulphide  (Abstr.,  1887,  954).  N.  H.  M. 

Solphines  and  the  Valency  of  Sulphur.  By  H.  Klinger  and 
A.  Maasen  (Annalen,  243,  193— 218).-— The  authors  have  repeated 
Kriiger's  experiments  (this  Journal,  1877,  i,  186)  on  isomeric  sulphine 
compounds,  and  they  prove  that  the  diethylmethylsulphine  iodide, 
prepared  by  the  action  of  methyl  iodide  on  diethyl  sulphide,  is  iden- 
tical with  the  product  of  the  action  of  ethyl  iodide  on  methyl  ethyl 
sulphide.  This  is  shown  by  an  examination  of  the  platino-,  auro-, 
and  mercuro-chlorides,  and  also  of  the  cadmio-iodide. 

DimethylethyUulphine  iodide,  SMe^Etl,  is  formed  not  only  by  the 
action  of  methyl  iodide  on  ethyl  methyl  sulphide,  but  also  by  the 
action  of  methyl  sulphide  on  ethyl  iodide.  It  is  a  hygroscopic,  crys- 
talline substance,  soluble  in  alcohol,  and  is  precipitated  from  the 
alcoholic  solution  by  ether.  It  melts  at  108 — 110°,  The  eadmio- 
iodides,  2SMe3EtI,Cdl2,  melting  with  slight  decomposition  at  179^, 
and  SMeaEtI,CdIj,  melting  at  98 — 99°,  were  prepared.  The  fnercurv 
chlorides,  SMe2EtCl,2HgCl,  and  SMeEt,Cl,6HgCU,  melt  at  118°  and 
200**  respectively.  The  platinochhride,  2C4H„SCl,PtCl4,  forms  orange- 
red  crystals  belonging  to  the  regular  system.  It  is  insoluble  in 
alcohol  and  ether.  The  aurochlonde^  CiHnSClyAuCls,  forms  minute 
crystals  melting  at  240—244''. 

As  the  supposed  existence  of  Kriiger's  isomeric  sulphines  forms 
the  sole  argument  in  favour  of  the  view  that  the  four  affinities  of  the 
sulphur-atom  are  of  dissimilar  nature,  the  author's  results  show  that 
there  is  no.  longer  any  experimental  evidence  in  support  of  this 
hypothesis.  W.  C.  W. 

DiTOlphones.  By  E.  Fromm  (Ber,,  21,  185— 188).— When  brom- 
ethylidenediethylsulphone  (Abstr.,  1887,  123)  is  heated  with  aqueous 
potash,  it  is  converted  into  ethylidenediethylsulphone ;  the  yield, 
however,  does  not  an^onnt  to  that  theoretically  possible,  and  inas- 
much as  sulphuric  acid  is  one  of  the  products  of  the  reaction,  it  is 
probable  that  hydroxyetbylidene  disulphone  is  formed,  but  acting  as 
an  oxidising  agent  is  itself  reduced  to  ethylidenedisulphone. 

When  ethylidenediethylsulphone,  which  melts  at  75 — 78°  and  not 
at  60°,  as  stated  by  Escales  and  Baumann  (ibid,),  is  dissolved  in 
anhydrous  ether  or  benzene,  and  treated  with  sodium,  hydrogen  is 
evolved  and  a  compound  obtained  which  could  not  be  purified ; 
diethylsulphonedimethybnethane  (Baumann,  ibid,)  is,  however,  ob- 
tained if  methyl  iodide  is  added  to  the  solution  before  treatment  with 
sodium.  A  like  reaction  occurs  when  an  alcoholic  solution  of  the  di- 
sulphone is  boiled  with  methyl  iodide  and  alcoholic  potnsh.  Diethyl- 
sulphonedimethylmethane  when  treated  in  benzene  solution  with 
sodium  does  not  evolve  hydrogen.  W    P.  W. 
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Synthetical  Experiments  in  the  Sugar-group.  By  E.  Fischer 
and  J.  Tafel  (Der,,  20,  3884—3390;  compare  this  vol.,  p.  39).— 
Glycerosazone  (Abetr.,  1887,  651)  is  prepared  by  adding  15  parts  of 
bromine  to  a  solution  of  10  parts  of  glycerol  and  35  parts  of  crystallised 
sodiam  carbonate  in  60  parts  of  water  at  10°.  200  grams  of  glycerol 
can  be  used  in  one  operation.  The  solation  is  treated  with  5  parts  of 
phenylhydrazine  hydrochloride.  In  five  to  eight  days,  the  glyceros- 
azone  separates  as  a  yellow,  crystalline  precipitate.  The  yield  is  20 
per  cent,  of  the  weight  of  glycerol. 

When  the  oxidised  glycerol  is  treated  with  aqneons  soda,  so  that 
the  amount  of  free  alkali  amounts  to  1  per  cent.,  and  is  kept  for  four 
to  five  days,  the  liquid  loses  the  power  of  reducing  alkaline  copper 
solution  in  the  cold  ;  when  warmed,  it  still  has  the  power  of  reducing 
copper  solutions.  The  solution  is  neutralised  with  acetic  acid,  and 
heated  with  phenylhydrazine  hydrochloride  and  sodium  acetate  for 
six  to  eight  hours.  The  product  contains  two  osazones,  GibHsNaOi. 
The  one  has  all  the  properties  previously  ascribed  to  a-acrosazone 
(from  acrylaldehyde  bromide) ;  it  crystallises  from  alcohol  in  pure 
yellow,  well-formed  needles,  which  melt  at  217°  with  decomposition. 
The  other  osazone  is  more  readily  soluble  in  ethyl  acetate,  from  which 
it  crystallises  in  globular  groups  of  slender  needles  melting  at  158 — 
159°;  it  is  probably  identical  with  /S-acrosazone.  This  method  for 
preparing  the  acrosazones  is  more  convenient  than  that  previously 
describeof. 

When  a  solution  of  5  grams  of  dulcitol  and  12  grams  of  sodium  car- 
bonate in  4fO  c.c.  of  water  is  treated  with  5  g^ms  of  bromine,  and 
the  whole,  half  an  hour  afterwards,  is  warmed  with  5  grams  of  phenyl- 
hydrazine  and  5  grams  of  sodium  acetate,  the  osazone,  CigHnNiO^, 
separates  in  yellow  flakes.  This  closely  resembles  galactosazone 
(Abstr.,  1887,  562)  except  that  it  melts  at  205—206**  with  deoompo- 
sition.    The  name  phenyldulcitosazone  is  ascribed  to  the  new  compound. 

Condensation  of  Formaldehyde.  By  O.  Loew  (Ber.,  21,  270— 
275).— The  condensation  of  formaldehyde  (Abstr.,  1886,  609)  is  most 
readily  effected  by  the  action  of  strong  bases,  although  it  can  be 
brought  about  by  salts  having  an  alkaline  reaction,  such  as  potassium 
sulphite  or  carbonate ;  salts  having  a  neutral  reaction  are,  however, 
without  action  on  the  aldehyde.  Comparative  experiments  at  100° 
with  aqueous  solutions  of  lime  and  baryta  containing  equi molecular 
proportions  of  the  two  bases  showed  that  the  former  rapidly  acted  on 
the  aldehyde  (15  per  cent,  solution)  with  the  formation  of  formose  as 
chief  product,  whilst  the  action  of  the  latter  resulted  in  the  produc- 
tion of  formic  acid,  much  aldehyde  remaining  unaltered  owing  to  the 
consequent  neutralisation  of  the  base.  The  production  of  formose  by 
the  action  of  lime-water  is  accelerated  by  the  addition  of  sodium 
chloride,  which  itself  does  not  bring  about  the  condensation  of  the 
aldehyde,  but  is  retarded  by  the  presence  of  sodium  acetate,  potassium 
nitrate,  and  of  much  copper,  iron,  or  tin.  Calcined  magnesia  does 
not  react  with  formaldehyde  either  in  the  cold  or  at  100°,  but  an 
aqueous  solution  of  the  hydroxide  converts  it  into  formose  at  100*". 
Litharge  and  many  lead  salts  also    effect  the  condensation  of   the 
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aldehyde,  and  metallic  lead  act<fi  in  like  manner ;  it  is  probable,  how. 
ever,  that  in  this  case  the  action  is  dne  to  the  presence  of  traces  of 
the  oxide,  since  the  amount  of  the  latter  dissolved  bj  shaking  litharge 
with  distilled  water  for  some  honrs,  adding  01  per  cent,  of  the 
aldehyde,  filtering  and  heating  at  100°  for  two  honrs,  sufficed  to  form 
formose.  Iron,  tetrethylaumoninm  hydroxide,  and  many  organic 
bases,  also  bring  about  the  condensation. 

When  the  osazone  (m.  p.  =  123^)  obtained  from  the  sugar  formed 
by  heating  a  0*5  per  cent,  solution  of  formaldehyde  with  tin  for  15 
hours  (ibid.,  864)  is  heated  in  alcoholic  solution  at  100°  for  25  to  30 
hours,  the  melting  point  is  found  to  have  risen  to  148°,  at  which  it 
remains  constant.  A  sugar,  p-formose,  which  directly  yields  an 
oscuBoney  CieHaN408,  crystallising  in  small,  yellow  needles  melting  at 
148°,  is  formed  when  a  0*1  per  cent,  solution  of  formaldehyde  is 
heated  for  five  hours  with  much  tin.  It  is  a  thick,  sweet,  non-fer« 
mentable  syrup,  does  not  become  brown  at  100*,  yields  humous  sub- 
stances with  hydrochloric  acid,  and  its  solution  in  alcoholic  hydrogen 
chloride  yields  a  wine-red  colour  with  resorcinol,  and  a  steel-blue 
colour  with  diphenylamine.  100  c.c.  of  Fehling*6  solution  are  reduced 
by  0*073  gram  of  the  sugar. 

If  formaldehyde  is  added  to  an  aqueous  solution  of  magnesium 
hydroxide,  prepared  by  treating  a  5  to  10  per  cent,  solution  of  mag- 
nesium sulphate  with  litharge,  until  the  mixture  contains  0*3  per' 
cent,  of  the  aldehyde,  and  the  whole  is  digested  at  100°  for  many 
hours,  a  mixture  of  at  least  two  non-fermentable  sugars  is  obtained, 
one  of  which  yields  an  osazone  crystallising  from  benzene  in  yellow 
needles  melting  at  152°.  W.  P.  W. 

Solubility  of  Calcimn  and  Barium  Formates^  Acetates^  and 
Propionates.  By  B.  v.  Krasnicki  {Monatsh.,  8,  595— 606).— The 
solubilities  of  the  different  salts  were  determined  by  Raupens tranches 
method.  The  formuls  deduced  from  these  determinations  are  given 
below : — 

Calcium  formate,  S  =  162978  -h  0-03229(<  —  0*8)  - 

0-0001254(^  -  0-8)» 

Barium  formate,  S  =  277744  4-  00236743(^  —  1)  + 

0-0063622(*  ^  1)»  -  0000060122(<  -  1)' 

Calcium  acetate,  S  =  378512  —  0-2575(^  —  ^)  + 

0'0058845(^  -  1)*  -  0-0000475576(^  -  1)» 

Barium  acetate,   S  =  58473  -h  0'65067(^  -  0-8)  - 

0006431(i  -  O'Sy 

Calcium  propionate,  S  =  41*2986  —  0'in96(t  -  02)  + 

0-000085066(<  -  0'2y  -h  0000011 7907 (*  -  0-2)» 

Barium  propionate,  S  =  48-2071  +  0*371205  (^  -  0*6)  - 

0-0015587  (^  -  0•6)^ 

The  solubilities  of  the  isobutyrates,  isovalerates,  and  methylethyl- 
acetates,  have  been  given  by  Sedlitzky  (this  vol.,  p.  250). 
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Temperature  of  Conversion  of  Copper  Calcium  Acetate. 
By  L.  T.  Reicheb  {ZeitphysiJeal  Chem.,  1,  221— 226).— That  there  is 
a  temperature  at  which  the  crystals  of  this  salt  are  converted  into 
crystals  of  copper  acetate  and  calcium  acetate,  is  already  rendered 
probable  by  the  experiments  of  Kopp  and  Schachardt.  Microscopical 
examination  confirms  this  snpposition,  for  on  heating  the  double  salt 
np  to  about  80°,  it  separates  into  colourless  needles  of  calcium 
acetate  and  green  rhombic  crystals  of  copper  acetate.  To  determine 
the  temperature  of  conversion  exactly,  a  dilatometer  was  employed. 
The  dilatometer  was  filled  with  the  powdered  double  salt,  exhausted 
and  filled  with  mercury,  and  the  change  of  volume  at  a  given  tempe- 
rature was  observed.  It  was  found  that  the  temperature  of  conver- 
sion lies  between  78°  and  76•2^  C.  S. 

Preparation  of  /9-Iodopropionic  Acid.  By  V.  Meyer  (Ber,,  21, 
24 — 25). — The  author  describes  in  detail  various  modifications  of  the 
method  previously  given  for  the  preparation  of  /3-iodopropionic  acid 
(Abstr.,  1887,  232).  F.  S.  K. 

Analogy  between  Ketonic  Acids  and  the  Alkyl  Sulphones  of 
the  Patty  Acids.  By  R.  Otto  (Ber.,  21,  89— 99).— The  larger 
portion  of  this  paper  deels  with  the  points  of  analogy  between  the 
ketonic  acids  and  the  alkyl  sulphones  of  the  fatty  acids. 

p-Phenylsulphonepropionic  add,  S0aPh'CHi*CH2'C00H,  is  prepared 
by  neutralising  )3-iodopropionic  acid  and  benzenesulphinic  acid  with 
sodium  carbonate,  and  heating  the  product  until  no  more  water  is 
given  off.  It  forms  shining,  monosymmetrical  or  asymmetrical  plates, 
is  sparingly  soluble  in  cold  water,  somewhat  more  soluble  in  ether, 
and  melts  at  123— 124^  The  alkali  salts  are  described.  The  ethyl 
salt  is  a  thick  oil  of  a  yellow  colour,  readily  soluble  in  alcohol  and 
ether,  insoluble  in  water.  The  free  acid  is  very  stable ;  it  does  not 
react  with  the  halogens,  is  not  attacked  by  potash  at  180°,  but  is 
totally  decomposed  at  280** ;  it  is  speedily  reduced  by  sodium  amalgam, 
the  group  PhSOs  yielding  a  sulphinate.  J.  W,  L. 

Isodibromosuccinic  Acid.  By  R.  Demuth  and  Y.  Meter 
(Per.,  21,  264 — 270). — ^A  repetition  of  Beilstein  and  Wiegand's  expe- 
riments on  isodibromosuccinic  acid  (Abstr.,  1882,  1051)  shows  that 
bromofumaric  acid  and  not  pyruvic  acid  is  formed  with  the  evolution 
of  some  carbonic  anhydride  when  the  barium  salt  is  treated  with 
moist  silver  oxide  in  the  dark.  Bromofumaric  acid  is  also  formed 
when  the  acid  is  heated  with  water  for  10  hours  in  a  reflux  appa- 
ratus (Kekul6,  Annalen^  Suppl.  2,  90),  and  racemic  acid  is  obtained 
when  the  silver  salt  of  the  acid  is  boiled  with  water.  Hence  the  un- 
symmetrical  formula  COOH'CHa'CBr,*COOH  can  no  longer  be  ascribed 
to  this  acid.  Attempts  to  prepare  an  acid  of  this  formula  by  the 
oxidation  of  oa-dibromobntyric  acid,  EtGBr,'COOH,  by  displacing 
the  oxygen  of  the  carbonyl-group  in  acetoxalic  acid  by  bromine,  and 
by  treating  ethyl  sodiomalonate  with  ethyl  tribromacetate  and  saponi* 
fying  the  product  led  to  no  result,  the  crystalline  compound  formed 


Digiti 


ized  by  Google 


ORGANIC  CHEMISTRY.  361 

in  the  last  experiment  being  free  from  bromine,  wbilst  ethyl  tricar- 
bintetracarboxjiate,  when  treated  with  1  mol.  of  bromine  at  140** 
(compare  Abstr.,  1883,  46),  yields  a  compound  which  on  hydrolysis 
with  concentrated  hydrobromic  acid  yields  carbonic  anhydride  and  a 
crystalline  compound  free  from  bromine,  and  not  symmetrical  dibro- 
xnosuccinic  acid.  W,  P.  W. 

Ethyl  Oxalacetate.  By  W.  Wislicenus  {Ber.,  20,  3392—3394 ; 
compare  Abstr.,  1887,  234). — Ethyl  oxalacetate  is  prepared  by  shaking 
a  solution  of  ethyl  oxalate  in  four  parts  of  ether  with  sodium 
ethoxide,  previously  freed  from  alcohol  by  heating  in  a  curi*ent  of 
hydrogen  at  200°.  The  product  is  treated  with  ethyl  acetate  when 
the  sodium  compound  separates;  the  yield  is  70  per  cent,  of  the 
theoretical.  Ethyl  oxalacetate  boils  at  131 — 132''  under  24  mm. 
pressure,  and  reacts  with  ammonia  and  with  aniline,  yielding  crystal- 
line compounds.  The  pkenylhydrazine'derivative,  CuH^NjOi,  crystal- 
lises in  plates  melting  at  76 — 78°.  When  an  alcoholic  solution  of  the 
ethyl  salt  is  treated  with  carbamide,  the  compound  C9H14N2O5  +  EtOH 
separates  in  colourless  crystals.  The  hydroxylaminederivaiive  is  an 
oil.  Nitrous  acid  reacts  with  ethyl  oxalacetate  in  the  cold,  with  for- 
mation of  a  crystalline  isonitroso-derivative.  N.  H.  M. 

Ethyl  Methyloxalacetate.  By  W.  Wislicenus  and  E.  Abnold 
(Ber.,  20,  3394— 3396).— ^^AyZ  methyloxalacetate,  CjHuOfiNa,  is  pre- 
pared  by  the  action  of  sodiam  ethoxide  and  ethyl  propionate  on 
ethyl  oxalate  dissolved  in  ether.  It  forms  a  colourless  oil,  boiling  at 
137 — 138°  under  23  mm.  pressure,  insoluble  in  water,  readily  soluble 
in  alcohol,  ether,  and  alkali ;  the  alcoholic  solutioa  gives  an  intense 
red  coloration  with  ferric  chloride.  When  boiled  with  alcoholic 
potash,  it  is  converted  into  oxalic  and  propionic  acids.  Boiling 
dilute  sulphuric  acid  decomposes  it  with  formation  of  propionyl- 
formic  acid  (Claisen  and  Moritz,  Trans.,  1880,  691).  The  phenyU 
h/ydrazine-derivative  of  propionylformic  acid,  CH.2Me'C(  N"2HPh)«C00H, 
crystallises  from  dilute  alcohol  in  plates  melting  at  144 — 145^ ;  when 
warmed   with   sulphuric   acid   and    alcohol,   and   precipitated  with 

water,«ca^oZecar5oajyZicaci(i,C6H4<  jTT^^C'COOH,  is  obtained;  this 

melts  at  164 — 165^,  decomposing  into  scatole  and  carbonic  anhydride, 
and  differs  from  Salkowski's  compound  (Abstr.,  1885,  568)  in  its 
crystalline  form  and  in  being  more  sparingly  soluble. 

N.  H.  M. 

Cryoscopic  Studies  on  Bacemic  Acids  and  Racemates.  By 
P.  M.  Raoult  (Zeii.physikal,  Chem.  1,  186 — 189). — In  the  case  of  solu- 
tions containing  not  more  than  5  per  cent,  of  acid,  observation  shows 
that  equal  quantities  of  dextrotartaric  acid  and  racemic  acid  produce 
the  same  lowering  of  the  freezing  point,  and  it  is  inferred  that  the 
racemic  acid  is  completely  decomposed.  For  solutions  of  greater  con- 
centration, this  will  not  be  the  case ;  part  only  will  be  decomposed. 
The  fall  of  temperature  produced  by  each  unit  of  mass  of  this  part 
will  be  known  by  observation.    For  the  other,  the  fall  caused  by  each 
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unit  may  be  calcniated  from  the  law  that  the  molecular  fall  of  the 
freezing  point  is  eqnal  to  19  for  all  organic  acids.  The  actnal  fall  of 
temperainre  caused  bj  the  whole  amount  of  racemic  acid  can  be  ob- 
served, and  a  simple  equation  will  then  give  the  amount  of  racemio 
acid  decomposed.  Thus  it  was  found  that  out  of  14*229  grams  of 
racemio  acid  dissolved  in  100  grams  of  water,  0*880  gram  remained 
undecomposed. 

In  the  case  of  the  compounds,  C4HiOA(NH4)Na  4*  ^H^O  and 
2[04H4O6(NH4)Na  +  H,0],  the  fall  of  temperature  is  the  same  for 
solutions  of  the  same  strength  up  to  about  13  per  cent.  C.  S. 

Organic  Fluorine  Compounds.  By  O.  Wallich  and  F. 
Heusleb  (Annalen,  243,  219 — 244). — In  the  preparation  of  fluor- 
benzene  (Abstr.,  1887,  130),  phenol  and  diphenjl  ether,  PhsO,  are 
obtained  as  bje-products.  Fluorbenzene  can  be  obtained  as  a 
crystalline  mass  by  exposure  to  the  temperature  produced  by  ether 
and  solid  carbonic  anhydride.  The  index  of  refraction  for 
Frauenhofer's  line  C  is  1*4635 ;  Ao  =  0*00017.  Par{^luoronitroberuiens 
melts  at  26*5^.  Parafltwraniline  can  be  solidified  by  means  of  solid 
carbonic  anhydride.  The  oc^/yi^-derivative,  C«H4F»NHAc,  malts  at 
150 — 151°.  FluorhenzeneparadicLzoptperidide^  C6H4F'Na'C5Hio,  is  an 
unstable  crystalline  substance.  Faradifluorohenzene,  CsHiFj,  is  liquid 
at  the  ordinary  temperature.  Its  sp.  gr.  is  about  1*11,  and  it  boils 
between  87^*  and  89*. 

Parajluorochlorohenzenej  GeHiFCl,  prepared  from  parafluoraniline 
by  means  of  Sandmeyer's  method,  boils  at  130 — 131°.  Its  sp.  gr.  at 
15**  is  1*226.  Parajiuorobromoheneene  melts  between  —15**  and  —20", 
and  boils  at  152 — 153°.  Sp.  gr.  1*593  at  15*.  Parafluoriadobemen^ 
is  prepared  by  the  action  of  hydriodic  acid  on  freshly  prepared  pure 
fluorbenzenediazopiperidide.  It  boils  at  182 — ^184*,  and  is  decomposed 
by  strong  nitric  acid,  yielding  iodine  and  fluomitrobenzene.  Para* 
Uuorphenol  boils  at  186—188°. 

Psetidocumenediazopiperidide,  C^HaMej'Nt'CjNHioi  is  deposited  from, 
alcohol  in  thick  prisms  and  melts  at  50°.  It  is  decomposed  by  hydro* 
fluoric  acid,  yielding  fltLorcpseudocumene,  C«HaMesF,  which  melts  at 
27°  and  boils  at  174—175°.  Chloropseudocumene  melts  at  70— 71" 
and  boils  at  213 — 215°.  The  bromo- derivative  melts  at  72°  and  boils 
at  233—235°.  Todopseudocumene  melts  at  37**  and  boils  at  256—258*. 
Psendocumenol  melts  at  71°  and  boils  at  234 — 235°.  D^uorodiphenyl, 
CiitHsFj.  is  crystalline,  and  dissolves  freely  in  alcohol  and  etber.  It  melts 
at  88—89°  and  boils  at  254—255°.  Although  Sandmeyer's  method  of 
converting  ami  do- compounds  into  chloro-  and  bromo*substitution  pi*o- 
ducts  yields  admirable  results,  it  is  not  to  be  recommended  in  the 
case  of  fluorides ;  the  decomposition  of  diasoamido-compounds  by 
hydrofluoric  acid  almost  invariably  yields  better  results  in  the  latter 


A  comparison  of  the  boiling  points  and  specific  gravity  of  the  pre- 
ceding compounds  shows  that  (1)  the  substitution  of  hydrogen  by 
fluorine  increases  the  specific  gravity,  and  has  very  slight  influence 
on  the  boiling  point ;  (2)  the  difference  in  boiling  point  between  cor- 
responding iodine  and  bromine  sabstitntion  products,  and  between 
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bromine^  and  chlorine-derivatives  is  mnch  smaller  than  the  difference 
between  chlorine  and  flnonne  substitation  products.  The  authors 
conclude  that  the  boiling  point  of  liquid  fluorine  is  mnch  lower  than 
that  of  chlorine,  and  that  it  is  probably  near  the  boiling  point  of 
hydrogen. 

NnmetTOUB  experiments  show  that  fluorine  unites  more  firmly  with 
carbon  than  chlorine,  bromine,  or  iodine  do.  W.  C  W. 

Dichroma.  By  H.  Bruwner  and  P.  Chuit  (Ber.,  21,  249-~256).— 
Further  experiments  have  confirmed  the  view  put  forward  by  Brunner 
and  Kramer  (Abetr.,  1884,  1354)  that  compounds  analogous  to 
Liebermann's  colouring  matters  (this  Journal,  1874,  693)  are  formed 
only  from  paranitrosophenol  and  those  polyhydric  phenols  in  which 
two  hydroxyl-groups  are  in  the  meta<position  relatively  to  one  another. 
These  compounds  are  now  termed  dichromt  from  their  fluorescent  and 
dichroio  properties,  and  are  divided  into  two  groups  termed  «-  and 
/8*dichroins  respectively.  The  a-dichroius  contain  the  group  CjN(0-C«)2, 
and  comprise  the  oolonring  matters,  CuHisNOs,  derived  from  phenol 
(Abstr.,  1884,  1341),  CigHwNOe  and  C„H»N,0,o  from  resorcinol 
(Abstr.,   1885,  525),  and  CaiHjiNOs  from  orcinol  (ibid.) ;  whilst  the 

/S-dichroins  contain  the  group  Ce"N<Q>C«,  and  comprise  the  colour- 
ing matter,  diHuNOs,  derived  from  orcinol  (ibid.),  together  with  azo- 
resorcinol,  azoresorufin  (Abstr.,  1884,  1333),  and  azoresorufyl  ether, 
C48H60N4O13  (Ber.,  18,  586),  the  last  three  compounds  being  termed 
p-resorcinol-,  di-^-resorcinol-,  and  tetra-jS-resorcinol-dichro'in  respec- 
tively. In  the  majority  of  reactions  by  which  dichrolns  are  formed, 
other  colouring  matters  are  also  obtained  diflering  from  them  in  con- 
taining more  oxygen  and  being  destitute  of  fluorescence ;  these  are 
termed  oxychroins. 

Acetyl-m-phenolddehrom,  OAc-C6H4'NO(OPh)2,  prepared  by  heating 
fli-phenoldichroin  (1  part)  with  acetic  anhydride  (3  parts)  and  an- 
hydrous  sodium  acetate  (2  parts)  at  140''  for  an  hour,  is  a  brown, 
amorphous  mass  soluble  in  ether,  alcohol,  dbc.  Aeetylphenoloxychrain^ 
OAc'C6H4*N(OPh)2,  was  also  prepared. 

Orcinoldichroin  has  the  formula  C«H2(OH)3Me-N(0-C6H,Me-OH)a ; 
its  ace^y Z-derivative,  GtiHi7(OAc)4N06,  is  a  brown,  amorphous  mass 
soluble  in  ether,  alcohol,  <bc. 

Thymoldichrom  was  prepared  by  Liebermann's  method  (this  Journal, 
1875,  167X  and  when  freed  from  unattacked  thymol  has  the  composi- 
tion 0[N(C«H^^fePr•OH)a]».  It  sublimes  at  140**  with  partial  de. 
composition  forming  violet-coloured  vapours,  and  is  a  dark- violet, 
amorphous  mass,  soluble  in  alcohol,  ether,  chloroform,  and  benzene 
yielding  red  solutions  showing  pale-green  fluorescence.  The  acetyl- 
derivative,  G4oH4e(OAc)4Nfl05,  is  a  brown,  amorphous  mass,  soluble  in 
alcohol,  ether,  ^.  In  the  purification  of  thymoldichrom  by  steam  dis- 
tillation, thymoquinone  passes  over  with  the  steam.  Experiments 
show,  however,  that  it  is  not  a  decomposition-product  of  thymoldichroin, 
and  to  explain  its  formation  the  authors  point  out  that  nitrosothymoi, 
unlike  nitroso-phenol,  -resorcinol,  and  -orcinol,  seems  to  act  as  a 
qainoneoximein  the  formation  of  its  dichroin,  and  regard  it  as  probable 
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that  in  addition  to  tbis  reaction  a  second  also  occara  in  which  a  portion 
of  the  thymol  reacts  with  thjmoqninoneoxime  to  form  amidothymol 
and  thjmoqninone  (compare  Sntkowski,  Abstr.,  1887,  41). 

W.  P.  W. 

Formation  of  Secondary  Aromatic  Amines.  By  A.  Pictet 
(Ber,,  20,  3422— 3424).— Ethylacetanilide  is  prepared  by  adding  75 
grams  of  finely- powdered  acetanilide  to  a  cold  solution  of  81  grams  of 
caustic  potash  in  300  grams  of  95  per  cent,  alcohol ;  after  a  short 
time  the  flask  containing  the  mixtnre  is  fitted  with  a  reflux  condenser, 
65  grams  of  ethyl  bromide  is  added,  and  the  whole  slightly  warmed 
on  a  water-bath.  When  the  reaction  becomes  less  violent,  the  mix- 
ture is  heated  for  one  to  two  hours,  allowed  to  become  cool,  and  filtered. 
The  advantages  of  this  method  over  Hepp's  (Ber.,  10,  327)  are  that 
it  does  not  involve  the  use  of  large  amounts  of  sodium,  and  that  the 
product  is  more  easily  purified..  The  yield  of  ethylaniline  (41  per 
cent,  of  the  theoretical)  is,  however,  not  so  good  as  that  obtained  by 
Hepp's  method.  In  the  case  of  formanilide,  the  yield  is  almost 
theoretical.  N.  H.  M. 

Action  of  Sulphur  on  Dimethylaniline  and  Methylaniline. 
By  R.  MQhlau  and  C.  W.  Krohn  (Per.,  21,  59— 67).— When  di- 
methylaniline is  boiled  with  sulphur  for  12  hours  and  distilled,  an  oil 
boiling  at  210 — 345*"  is  obtained.  When  this  is  treated  with  hydro- 
chloric acid,  it  is  separated  into  an  oil  of  indiflerent  character  which 
soon  solidifies,  and  a  mixtnre  of  several  basic  compounds.  From  the 
latter,  Hofmann*s  methenylamidophenyl  mercaptan  (Abstr.,  1887, 823, 
1039),  aniline,  and  methylaniline  were  separated.     The  indifferent 

crystalline  substance  has  the  formula  CsH,NSa(?  N^^*I1|^Cn\ 

melts  at  88—89**,  and  boils  above  360**.  When  boiled  ¥nth  sulphur,  it 
is  converted  into  methenylamidophenyl  mercaptan,  and  seems  there- 
fore to  be  the  primary  product.  When  treated  with  nitric  acid,  the 
compound   CgHiNSs  is  changed  into   the  base    CbHtNS,    probably 

By  the  action  of  sulphur  on  methylaniline,  the  same  compounds  are 
obtained.  The  authors  think  that  at  first  a  decomposition  of  2  mols. 
of  methylaniline  into  dimethylaniline  and  aniline  must  have  taken 
place,  the  dimethylaniline  bo  formed  then  reacting  with  sulphur  as 
described  above.  J.  W.  L, 

Action  of  Thiocarbonyl  Chloride  on  Secondary  Amines. 
By  0.  BiLLETlB  and  A.  Strohl  (Ber.,  21,  102— llO).--Propy IphenyU 
thxocarhamine  chloride^  CSCl'NPliPr,  crrstallises  from  light  petroleum 
in  thick,  colourless  prisms  melting  at  36^.  It  is  more  stable  in  damp 
air  than  the  corresponding  methyl  and  ethyl  compounds.  DipropyU 
thiocarbanilidey  GS(NPhPr)2,  forms  colourless  plates  melting  at 
103*6**.  Methiflpropylthioearbcmilide,  NPhMe*CS*NPhPr,  prepared 
either  from  methyl  chloride  and  propylaniline  or  from  propyl  ohlo- 
riwie  and  methylaniline,   forms   colourless  prisms  melting  at  56*5^. 
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EthylpropyUhtocarhanilide,  NPhPrCS-NPhEt,  is  prepared  like  the 
last-named  compoand  and  melts  at  66'3^.  All  these  derivatives  dis- 
solve easily  in  concentrated  acetic,  hydrochloric,  and  snlphuric  acids 
without  change,  whereas  by  warming  with  concentrated  sulphuric 
acid  or  heating  at  150*"  with  hydrochloric  acid  the  secondary  base  is 
readily  eliminated. 

Alcohols  and  phenols,  the  corresponding  sulphur  compounds,  and 
also  their  metallic  salts,  react  readily  with  the  tbiocarlMimine  chlo- 
rides already  described,  with  formation  of  the  corresponding  thio- 
and  dithio-carbamic  acids.  Of  this  series,  the  following  were  pre- 
pared : — Ethyl  ethylphejiylthiocarbamate,  NEtPh'CS'OEt,  prepared  by 
the  action  of  ethyl  phenylcarbamine  chloride  on  sodium  ethoxide  in 
ethereal  solution,  distils  at  143'6°  under  a  pressure  of  12  mm.  Sp.  gr. 
1*066  at  15".  It  solidifies  by  prolonged  cooling  to  a  colourless,  crys- 
talline mass  which  melts  at  18°.  Phenyl  etkylphenylthiocarhamate, 
NEtPh'CS-OPh,  forms  colourless  needles  and  melts  at  69*2°.  Phenyl 
ethylphenyldithiocarbamate,  NPhBt-CSSPh,  crystallises  in  compact, 
colourless  needles,  and  melts  at  127*8°.  Ethyl  efhylphenyldithiocarb^ 
amate  melts  at  66*4*.  A  trisubstituted  thiocarbamide  is  formed  by 
the  action  of  ethyl  phenylthiocarbamine  chloride,  aniline,  Sdc.,  and 
can  be  isolated  by  stopping  the  reaction  after  the  mass  first  solidifies. 
It  is  decomposed  if  the  reaction  proceeds  too  far  into  thiocarbanilide 
and  aniline  hydrochloride.  A  small  quantity  of  a  dithiobiuret  is  also 
formed.  The  dithiobiurets  are  readily  obtained  by  the  further  action 
of  thiocarbamine  chloride  on  the  tertiary  carbamides  firat  formed. 

Dimethyltriphenyldithiohiuret,  CjSjNaPhaMet,  prepared  from  raethyl- 
phenylthiocarbamine  chloride  and  methylthiocarbanilide,  forms  yellow 
needles  melting  at  202*5°.  It  is  sparingly  soluble  in  alcohol  and 
ether,  readily  so  in  chloroform. 

Diethyltriphenyldithiohiurety  CjSaNjPhjEta,  prepared  from  ethyl- 
phenylthiocarbamine  chloride  and  ethylthiocarbanilide,  crystallises  in 
lemon-yellow  needles  melting  at  158*.  It  is  more  readily  soluble  than 
the  methyl  compound. 

Methylethyltriphenyldithiobiuret,  (a),  NEtPh-C(NPh)-S-CS-NMePh, 
prepared  from  methylphenylcarbamine  chloride  and  ethylthiocarb- 
anilide, forms  small,  pale  yellow  needles  melting  at  157*5*.  It  is 
soluble  in  chloroform,  sparingly  soluble  in  alcohol  and  ether.  (6.) 
NMePh-C(NPh)-S-CS-NEtPh,  prepared  from  ethylphenylcarbamine 
chloride  and  methylthiocarbanilide,  forms  small,  light-yellow  needles 
like  thobC  of  the  (a)  compound,  and  melts  at  156*5". 

Dipropyltriphenyldithiohiuret,  CjSaNsPraPhj,  prepared  from  propyl- 
phenylcarbamine  chloride  and  propylthiocarbanilide,  forms  shining, 
yellow  needles  melting  at  153*7*.     It  is  soluble  in  chloroform. 

MethylpropyUriphenyldithiobiuret,  C2S3N8MePrPh  (a),  prepared 
from  methylphenylcarbamine  chloride  and  propylthiocarbanilide, 
crystallises  in  shining  yellow  pyramids,  melting  point  110°;  (6)  pre- 
pared from  propylphenylcarbamine  chloride  and  methylthiocarbani- 
lide, forms  yellow  pyramids  similar  to  the  (a) -derivative,  and  melts 
at  111°. 

Ethylpropijltrtphenyldithiohiuret,  C2S2N8EtPrPh8,  (a)  prepared  from 
ethylphenylthiocarbamine  chloride  and  propylthiocarbanilide,  crystal- 
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iises  in  paTe  yellow  needles  melting  at  165*8'*«  Very  sparingly  solnble 
in  alcohol ;  (b)  prepared  from  propylphenyltbiocarbamine  'enlonde 
i^nd  ethyl  tbiocarbanilide,  crystallises  in  yellow  needles  melting  ai 
166^ 

Propylthiocwrhanilide^  CSNjH'PrPhj,  prepared  from  propylaniline 
and  phenyl  isothiocyauate,  consists  of  colourless,  shining  needlea 
which  melt  at  KH'S"".  It  is  readily  soluble  in  alcohol,  and  is  decom- 
posed by  hydrochloric  acid  into  its  components.  J.  W.  L. 

Constitatioii  of  Mixed  Azo-compounds.  By  Y.  Mbtbb  {Ber.^ 
21,  11 — 18). — The  author  had  independently  aaTived  at  views  on  the 
constitution  of  the  mixed  azo-compounds  identical  with  those  brought 
forward  by  Japp  and  Klingemann  (Proc.,  1887,  140). 

CompoundB  of  Phenylhydrazine  with  Ketone  Alcohols.  By 
H.  Laubmann  (Annalen,  243,  244 — 248). — BenzoyloarbifwlphenyU 
hydraxone,  NjHPh  I  CPh-CHa'OH,  crystallises  in  needles,  melts  at  112% 
and  dissolves  freely  in  alcohol  and  ether.  It  is  converted  into  an 
amorphous  product,  probably  hydroxyphenylindole,  by  the  action  of 
zinc  chloride  at  150'*.  The  hydrazone  is  converted  into  the  osazone, 
NjHPhlCPh-CHINjHPh,  by  treatment  with  phenylhydrazine  and 
sodium  acetate  in  alcoholic  solution.  The  osazone  melts  at  152^  and 
is  soluble  in  ether,  benzene,  and  in  hot  alcohol. 

The  osazone  of  acetol  is  identical  with  the  product  v.  Pechmann 
(Abstr.y  1887, 1103)  obtained  by  the  action  o£  phenylhydrazine  on 
nitrosoacotone.  W.  C.  W. 

Action  of  Phenylhydrazine  on  Diozimes.  By  M.  Polonowskt 
(Ber.,  21,  182 — 184). — When  glyoxime  in  alcoholic  solution  is  treated 
with  an  eqnimolecular  proportion  of  phenylhydrazine,  an  additive 

compound,  <qjt>jtqtt\  >NHa'NHPh,  is  obtained.    This  crystallises 

from  alcohol  in  white  scales,  melts  at  110°,  and  ia  readily  soluble  in 
alcohol,  less  so  in  ether,  and  insoluble  in  water.  Concentrated 
aqueous  soda  dissolves  it,  and  the  solution  when  heated  yields  phenyl- 
hydrazine  ;  a  like  decomposition  is  also  produced  by  concentrated 
sulphuric  acid. 

Under  similar  conditions  diphenylglyoxime  yields  an  additive  com* 
pound,  CaoHaoNiO),  which  crystallises  in  needles,  melts  at  149 — 150% 
and  closely  resembles  the  preceding  derivative  in  its  properties. 

/S-Naphthaqninonedioxime,  in  like  manner,  forms  an  additive  com- 
pound, CuHi«N40s.  This  crystallises  from  alcohol  in  tufts  of  long 
needles,  begins  to  fuse  at  105°,  and  melts  at  138°.  W.  P.  W. 

Aldines  and  Amidoacetophenone.  By  E.  Braun  and  Y.  Metek 
(Ber.,  21,  19 — ^21). — When  isonitrosoacetophenono  is  reduced  in 
hydrochloric  acid  solution,  it  is  completely  transformed  into  the 
hydrochloride  of  an  amidoacetophenone,  COPh'CHj'jN'H,,  This  salt 
crystallises  from  water  in  large,  hard,  colourless  crystals,  and  is  very 
stable ;  it  can  be  reorystallised  from  hot  water,  and  forms  a  crystal- 
line platinochloride.  Tiie  freshly  precipitated  base  redissolves  in  acids, 
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bat  when  purified  by  washing  or  recrystallifiing  from  aloohol,  ii 
becomes  orange-coloured,  and  completelj  loses  its  basic  properties, 
being  couTerted  into  a  coloured  crystalline  sabstanoe,  which  resembles 
isoindole  very  closely,  and  with  which  it  is  probably  identical.     A 

ketine,  ^^  ^r»i.  »  i-tr»L  /^>  ^  readily  obtained  from  the   monoxime 
\01rn  .  iurhy 

of  benzil.  F.  S.  K. 

Formation  of  PhenyUiydraaile  Acids  flrom  the  Anhydrides  of 
Bibasic  Acids.  By  R.  Anschotz  (^er.,  21,  b8— 89).— By  the 
action  of  phenyl  hydrazine  on  the  chloroform  or  ethereal  solutions  of 
tiie  bibasic  anhydrides,  the  corresponding  phenyl hydrazile  acids  are 
obtained.  The  following  anhydrides  react  in  this  way :  male'ic,  suc- 
cinic, citraconic,itaconic,  camphoric,  phthalic,  diphenylmaleic,  phthalic, 
dipbenylmaleic,  and  diphexiylsuccinic  (^compare  Hotte,  Abstr.,  1887, 
669).  J.  W.  L. 

Fonnation  of  Orthosulphaminecarboxylio  Acids.  By  C. 
Pahlbbro  and  B.  List  {Ber,,  21,  242— 248).— The  products  of  the 
oxidation  of  orthotolnenesolphonamide  under  different  conditions 
were  examined,  and  the  results  show  that  when  the  oxidation  is 
carried  on  in  alkaline  solutions  by  potassium  ferricyanide  (Abstr., 
1886,  804),  by  potassium  manganate,  and  by  potassium  perman- 
ganate,  orthosulphaminebenzoic  acid  is  formed ;  that  when  it  is  carried 
on  in  neutral  solutions  by  permanganate,  benzoic  sulphinide  is  the 
chief  product,  a  small  quantity  of  orthosulphaminebenzoic  acid  being 
also  formed,  probably  by  the  action  of  the  alkali  produced  by  the 
decomposition  of  the  permanganate,  since  the  yield  was  much  dimi- 
nished by  adding  acid  from  time  to  time  to  neutralise  the  alkali 
formed ;  and  that  when  it  is  carried  on  by  permanganate  in  solatious 
rendered  acid  either  by  hydrochloric  add,  or  by  a  current  of  carbonic 
anhydride,  orthosulphobenzoic  acid  and  potassium  nitrate  are  formed. 
Benzoic  sulphinide  is  to  be  regarded  as  the  primary  product  of  the 
oxidation,  since  on  evaporation  with  hydrochloric  acid  it  is  converted 
into  orthosulphobenzoic  acid  and  ammonia,  and  on  evaporation  with 
potassium  hydroxide  into  orthosulphaminebenzoic  acid.  Ammonia, 
alkaline  carbonates,  and  the  oxides  of  the  alkaline  earths  cannot  be 
employed  for  this  purpose;  moreover,  in  the  case  of  Imrium  oxide,  the 
barium  salt  of  the  sulphinide  is  obtained  (compare  this  vol.,  p.  282). 

OrtlwparadinJjph^minehenzoic  acid^  [COOH  :  SO^NHt :  S02NHs  =s 
1  :  2  :  4j,  is  obtained  either  by  oxidising  orthoparatolnenedisulphon- 
amide  with  alkaHne  potassium  manganate,  or  by  evaporating 
salphaminebenzoic  sulphinide  with  potassium  hydroxide.  It  crystal- 
lises in  slender,  satiny,  microscopic  needles,  melts  at  182 — 183°,  is 
completely  decomposed  at  250 — ^2t>0'',  and  is  very  soluble  in  water  and 
alcohol,  sparingly  soluble  in  ether.  The  salts  of  the  alkalis  and 
alkaline  earths  are  readily  soluble,  and  those  of  the  metals  are 
sparingly  soluble  in  water.  The  barium  salt,  with  5  mols.  HgO, 
erystallises  in  large,  colourless,  monoclinic  prisms,  the  copper  salt, 
with  2  mols.  H3O,  in  bright-blue,  silky  needles,  and  the  silver  salt  in 
anhydrous,  white  needles.    The  ^hyl  salt  is  identical  with  that  pre- 
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pared  from  disalpbaminebenzoio  acid  (Abstr.,  1881,  816).  For  pur- 
poses of  compari80ii,  the  corresponding  salts  of  disnlphaminebenzoic 
Bulphinide  were  prepared  ;  the  barium  salt,  with  3^  mols.  H3O,  crystal- 
lises in  granniar  aggregates  of  needles,  and  the  copper  salt,  with 
4  mols.  H2O,  in  bine,  microscopic  needles ;  the  stiver  salt  is  anhy- 
drous and  indistinctly  crystalline.  W.  P.  W. 

Deriyatiyes  of  Phenyldibromisobutyric  Acid.  By  A.  Kc^bner 
(Bdr.,  21,  276— 277).— When  «-methylcinnamic  acid  (m.  p.  =  78**) 
dissolved  in  carbon  bisulphide  is  treated  with  bromine,  phenyl 
dtbromisobutyric  acid-,  CHPhBr-CMeBrCOOH,  melting  at  137^,  is 
obtained.  This,  when  warmed  with  alcoholic  potash,  yields  bromo^ 
phenylcrolonic  acid,  CPhBr  I  CMe-COOH,  which  crystallises  from 
water  in  matted  needles,  and  melts  at  124°.  If  phenyldibrom- 
isobutyric  acid  is  boiled  with  water,  phenylbranihydrim/isobutyric 
acid  is  formed,  melting  at  148**.  In  both  cases,  the  yield  of  the  acid  is 
small,  the  chief  product  being  phenylbromopropylene,  CsHgBr ;  this  is  a 
colourless  liquid,  of  pleasant  odour,  and  boils  at  226""  with  decomposi- 
tion.  When  treated  with  alcoholic  potash,  it  is  converted  into  phenyU 
allyleney  CPh  :  CMe ;  this  is  a  pale-yellow  liquid  of  unpleasant  odour, 
boils  at  185^  and  yields  with  bromine  a  liquid  dihromxde,  which  boils 
at  250 — 255**  with  the  evolution  of  much  hydrogen  bromide,  and  a 
solid  tetrabromide,  which  crystallises  in  lustrous  plates  and  melts  at 
75°.  On  treatment  with  an  aqueous  solution  of  mercuric  chloride, 
phenylallylene  forms  a  white,  amorphous  compound, 

2C,H8,3HgO,3HgCl2, 

which  when  heated  with  hydrochloric  acid  yields  not  phenylallylene 
but  phenyl  ethyl  ketone,  COEtPh.  W.  P.  W. 

Parisobutylorthohydroxybenzoic  Acid.  By  L.  v.  Dobrztcki 
(J.  pr.  Chem.  [2],  36,  389— 400).— Anhydrous  sodium  isobutyl- 
phenozide  was  prepared  by  adding  the  exactly  equivalent  quantity  of 
isobntylphenol  (Liebmann,  Abstr.,  1882,  171)  to  alcoholic  sodium 
ethoxide,  evaporating  off  the  alcohol,  and  drying  the  phenoxide  at  140 
— 150**  in  a  stream  of  hydrogen.  The  dry  phenoxide  was  then  treated, 
under  pressure,  with  carbonic  anhydride,  which  was  rapidly  absorbed 
with  evolution  of  much  heat,  sodium  isobutylphenyl  carbonate  being 
formed.  When  this  substance  was  heated  for  some  time  at  130 — 
160°  it  yielded  sodium  parisobutylorthohydroxybenzoate.  The  free 
acid,  C4H9'CcUs(OH)-COOH,  is  soluble  in  boiling  water,  volatile  in 
steam,  and  crystallises  in  long,  thin,  glistening,  white  needles.  It 
dissolves  readily  in  alcohol,  ether,  and  chloroform.  The  aqueous 
solution  g^ves  an  intense  violet  coloration  with  ferric  chloride*  The 
metallic  salts  are  not  well  characterised.  The  methyl  salt  yields  large, 
colourless  prisms,  melts  at  54^,  and  boils  at  266".  It  is  easily  soluble 
in  alcohol  and  ether.  Cold  soda  converts  it  into  a  white  mass  probably 
of  the  formula  C4H,*G.H,(0Na)-C00Me.  The  ethyl  salt  is  a 
colourless  aromatic  liquid  boiling  at  276"*.  The  phenyl  salt  was  pre*  . 
pared  by  heating  the  acid  with  phenol  at  130°,  and  adding  the  requi« 
site  quantity  of  phosphoric  chloride  in  small  quantities.     It  forms 
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long,  glistening  needles,  sparingly  soluble  in  cold  ethyl  and  methjl 
alcohols,  easily  in  ether,  and  melts  at  68"*.  Dilate  soda  does  not 
attack  it  in  the  cold,  bat  saponifies  it  on  heating.  When  heated  in  a 
reflaz  apparatus,  carbonic  anhydride  is  evolved,  and  phenol,  isobntyl- 
phenol,  and  teohtUylbenzophenoxide,  Ci7Hit02,  are  formed.  The  latter 
compoand  is  now  being  investigated. 

When  isobutyl phenol  is  treated  with  phosphoric  chloride,  isohutyU 
chlorohemene  is  formed.  The  oxidation  of  this  compound  proved 
difficult.,  potassium  chromate  and  sulphuric  acid  solution  being  with- 
out action,  whilst  chromic  acid  in  acetic  solution  caused  complete 
oxidation.  When  heated  for  a  long  time  at  190**  with  dilute  nitric 
acid,  however,  it  yielded  parachlorobenzoic  acid.  Liebmann's  iso- 
butjlphenol  is,  therefore,  the  para-compound,  and  from  analogy  and  a 
consideration  of  its  properties  there  is  little  doubt  that  the  acid 
described  above  has  the  constitution  [OH  :  COOH  :  C4H9  =  1:2:4]. 

L.  T.  T. 

a-Methylcinnamic  Acid.  By  P.  Raikow  (Ber.,  20, 3396—3397). 
— ^In  preparing  a-methylcinnamic  acid  (phenylcrotonic  acid)  by 
Perkin's  method,  and  recrystallising  the  product  from  light  petroleum, 
two  acids  were  obtained  having  the  same  composition.  The  one 
crystallises  in  plates  melting  at  81 — 82°,  the  other  in  needles  melting 
at  74°.  When  the  latter  is  often  recrystallised,  it  is  converted  into 
the  acid  of  higher  melting  point.  The  relative  amounts  of  the  two 
acids  is  influenced  by  the  temperature  at  which  the  reaction  between 
the  benzaldehyde,  propionic  acid,  and  sodium  acetate  takes  place. 
At  135°,  24  per  cent,  of  the  plates  and  30  per  cent,  of  the  needles  are 
obtained,  whilst  at  175°  only  the  needles  (56  per  cent.)  are  formed. 
The  two  acids  differ  only  slightly  in  solubility.  N.  H.  M. 

Benzeneazomalonio  Acid.  By  R.  Metkb  (Ber.,  21, 118 — 119). 
— BeuEeneazomalonic  acid,  prepared  from  diazobenzene  chloride  and 
ethyl  malonate,  is  identical  with  the  phenylhydrazide  of  mesoxalic  acid. 

J.  W.  L. 

Action  of  Phthalic  Anhydride  on  Amido-acidB.  By  L. 
Reese  (Ber.,  21,  277—  278). — ^«-Leucinphthaloic  acid  (this  vol.,  p.  148) 
can  be  obtained  by  adding  the  calculated  quantity  of  phthalyl 
chloride  to  a  boiling  solution  of  leucine  in  alcoholic  potash,  and  con- 
tinuing the  boiling  of  the  alkaline  solution  for  on&  minute ;  on 
cooling,  the  potassium  salt  crystallises  in  small,  slender,  concentrically- 
grouped  needles,  and  yields  the  acid  on  treatment  with  dilute  sul- 
phuric acid  and  extraction  with  ether. 

Phthalyldtsarcosiiie,  CuHieNjOe,  is  formed  when  phthalic  anhydride 
(5  parts)  is  heated  at  140 — 150°  with  sarcosine  (6  parts).  It  crys- 
tallises in  lustrous  needles,  melts  at  168°,  and  is  readily  soluble  in 
water  and  boiling  alcohol,  sparingly  soluble  in  ether,  and  insoluble  in 
chloroform  and  light  petroleum.  A  sodium  salt  could  not  be  pre- 
pared, since  the  compound  is  decomposed  into  its  constituents  by  the 
action  of  alkalis;  a  similar  decomposition  also  occurs  when  it  is 
heated  with  concentrated  hydrochloric  acid.  W.  P.  W. 
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AzotolaenesalphoxxiG  Acid.  By  J.  V.  Janotsky  (Ber.,  21,  119 — 
122). — By  appropiate  manipalaiion,  it  is  possible  to  directly  sul- 
phonate  azotoluene. 

Azotoluenesulphanio  acid, 

G,H4Me-N,-C8H,Me-SOsH  [Me :  N, :  Me :  SO3H  =  4:1:4:3], 

is  obtained  by  the  action  of  fuming  sulphuric  acid  on  parazotolaene, 
care  being  takea  that  the  temperature  is  kept  below  100° ;  the  best 
result  is  obtained  by  the  employment  of  an  acid  containing  about 
24  per  cent.  SOj,  when  the  temperature  produced  by  the  reaction 
does  not  exceed  80°.  It  crystallises  with  5  mob.  HtO  in  oranges 
red  tables,  sparingly  soluble  in  cold  water.  The  potassium  (with 
5  mols.  H3O),  sodium  (4^  mols.  HaO),  calcium,  barium  (11  mols.  HsO), 
lead  and  zinc  salts  are  described.  When  nitrated,  it  yields  a  nitro^ 
acid,  NOa'CuHitNj-SOsH  -f-  HiO,  crystallising  in  small,  yellow  needles, 
readily  soluble  in  hot  water ;  several  salts  were  prepared.  The  cor- 
responding amido-Bcid  crystallises  in  pale-yellow  needles,  and  toge- 
ther with  the  hydrazo-acid  also  obtained,  will  be  described  later.  A 
hromo-Acid,  CuHnBrNt'SOsH,  was  prepared,  crystallising  in  tufts  of 
long  needles ;  the  potassium  and  oalcium  salts  are  described.  Proof 
of  the  constitution  assigned  above  to  the  sulphonic  acid  is  obtained 
when  it  is  treated  with  tin  and  hydrochloric  acid,  paratoluidine 
hydrochloride,  and  paratoluidineorthosulphonic  acid  [Me:  SOsH:NH« 
=  1:2:4]  being  formed.  A.  J.  G-. 

Ethylindole.  By  A.  Pictet  and  L.  Dupabc  (Ber.,  20,  3415— 
3422). — S' -Ethylindole  is  prepared  as  follows: — 30  grams  of  aniline 
is  added  to  50  grams  of  zinc  chloride,  and  the  whole  mixed  with 
35  grams  of  lactic  acid ;  200  to  300  grams  of  sand  being  added  to  pre- 
vent frothing.  It  is  then  heated  in  a  copper  retort.  The  oily  products 
of  several  fractions  ar&  united,  dissolved  ui  ether  and  shaken  with 
small  amounts  of  dilute  hydrochloric  acid  until  no  more  basic  sub- 
stance is  dissolved ;  the  ethereal  solution  is  then  distilled.  It  is  a 
bright  yellow  oil,  boiling  at  282 — 284°  (corr.),  very  sparingly  soluble  in 
water,  readily  soluble  in  alcohol,  ether,  benzene,  and  chloroform,  <ifcc. ; 
it  distils  readily  with  steam.  When  the  alcoholic  solution  is  treated 
with  hydrochloric  acid  and  a  chip  of  pine,  it  gives  on  intense  red 
colour.  The  solution  in  chloroform  gives,  on  addition  of  a  few  drops 
of  a  dilute  solution  of  bromine  in  chloroform,  an  intense  violet  colora- 
tion, resembling  that  of  potassium  pennanganate.  The  piorate  melta 
at  143*".     Ijithylindole  resembles  scatole  in  its  general  behaviour. 

The  basic  substance  formed  in  the  preparation  of  ethylindole  is 
quinaldine  (compare  Wallach  and  Wiisten,  Ber.y  16,  2067). 

Fropionylorthotolutdiney  C.H^Me-NH-COEt  [Me :  NH-COBt  =  1 :  2], 
is  readily  obtained  by  boiling  orthotoluidine  with  propionic  acid  for 
six  hours.  It  crystallises  from  benzene  in  white  needles  an  inch 
long,  melts  at  87°,  and  is  readily  soluble  in  alcohol,  ether,  and  glacial 
acetic  acid,  d^c,  sparingly  soluble  in  hot  water.  It  boils  at  298'--> 
2^\)*  (corr.)  under  730  mm.  pressure.  When  oxidised  with  potasaiam 
permanganate,  it  is  converted  into  propionylorihamidobenzoic  acid, 
G00H-C«H4-NH*C0Et.     This  crystallises  from  water  in  white,  flat 
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needles,  melts  at  ll?**,  decomposes  at  180**  and  is  readily  soluble 
in  alcohol,  ether,  and  in  hot  water.  The  silver  salt  crystallisea 
from  water  in  smaD,  white  needles.  N.  H.  M. 

DimethyUndole.  By  L.  Wolff  (Ber.,  21,  123-'126).— Aniline 
reacts  with  /S-bromolflBVulinio  acid,  forming  dimetbylindolo,  CiqHuN. 
The  vaponr-density  shows  that  this  is  the  product  of  the  reaction  and 
not  a  compoand  of  twice  this  molecular  formula,  as  the  author  sug- 
gested in  a  former  paper  (Ahstr.,  1887,464—466).  This  indole  is 
identical  in  all  respects  with  the  2'  •  3'  dimethylindole  obtained  by 
B.  Fischer  (Ab»tr.,  1887, 149).  J.  W.  L. 

Iflatoio  Acid.  By  Q,  Schmidt  and  £.  y.  Meteb  (J,  pr.  Chem.,  [2], 
36,  370—389).— When  isatoic  acid  is  heated  in  closed  tubes  at  100** 
with  excess  of  ethyl  alcohol,  hydrogen  ethyl  earhoonjlanthranilate, 
COOEt'CeH^'NH'COOH,  is  formed.  It  crystallises  in  thin,  colourless 
needles,  melts  at  126",  and  is  soluble  in  boiling  water.  When  heated 
with  hydrochloric  acid  in  closed  tubes  at  150,^  this  substance  yields 
carbonic  anhydride,  ethyl  chloride  and  anthranilic  aoid  hydrochloride. 
The  salts  of  this  acid  are  crystalline ;  the  silver  salty 

COOEt-CH^NH-COOAg, 

forms  white,  microsooFpic  needles  or  prisms,  which  are  soluble  in 
alcohol  and  sensitive  to  light. 

When  methyl  alcohol  is  substituted  for  ethyl  alcohol  in  the  above 
reaction  hydo'ogen  methyl  6ar6oas^anif/ir(mi{a^,COOMe'C6H4'NH'GOOH, 
is  formed.  This  crystallises  in  minute  needles,  soluble  in  boiling 
water  and  melting  at  176°.  The  silver  salt  forms  small  needles  which 
are  less  stable  than  the  ethyl  compound.  When  heated  with  hydro* 
chloric  aoid  at  120",  the  methyl  compound  dissolves,  but  on  cooling 
crystallises  out  again  unchanged.  When  heated  at  200°  with  an  in- 
different substance,  such  as  glycerol,  carbonic  anhydride  is  evolved,  and 
methyl  anthranilate  is  formed. 

With  phenol  at  180°,  isatoic  acid  yields  phenyl  anthranilate^ 
NHt-G(iH4'000Ph,  but  no  carboxyl-derivative.  The  phenyl  salt 
m'ystallises  in  colourless  needles  melting  at  70°.  It  is  easily  soluble 
in  alcohol  and  in  ether,  sparingly  so  in  boiling  water.  It  is  slightly 
volatile  in  a  current  of  steam. 

When  warmed  with  freshly  precipitated  ferrous  hydrate  in  the 
presence  of  excess  of  soda,  isatoic  acid  is  reduced  to  anthranilic  acid. 
With  zinc-dust  and  acetic  acid,  isatoic  acid  yields  anthranilcarboxylio 

acid,  <g^^"^>N-COOH. 

When  isatoic  acid  is  heated  with  glacial  acetic  acid,  carbonic 
anhydride  is  evolved,  and  a  compound  of  the  formula  CssHtnNsOs 
formed.  This  substance  is  almost  insoluble  in  the  usual  solvents,  and 
only  melts  at  a  very  high  temperature.  At  150",  it  is  soluble  in 
ammonia,  but  crystfdlises  out  again  unchanged  on  cooling.  With 
hydrochloric  acid  at  190°,  it  yields  anthranilic  acid  hydrochloride.  It 
dissolves  in  cold  concentrated  sulphuric  acid  with  slight  darkening, 
but  is  reprecipitated  unchanged  on  the  addition  of  water.     50  per 
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cent.  Rulplmric  acid  at  160"  converts  it  into  anthranilic  acid.  The 
compound  is  probably  formed  from  5  mok.  of  isatoic  acid  by  the  sepa- 
ration of  4  mols.  of  water.  If  acetic  anhydride  is  nsed  in  place  of 
acetic  acid,  carbonic  anhydride  is  evolved,  and  acetylanthranilio  acid 
is  formed. 

Meyer  has  already  pointed  ont  (Abstr.,  1885,  666)  that  anthranil- 
carboxylic  acid  is  formed  from  isatoic  acid  by  oxidising  as  well  as  by 
reducing  agents. 

From  a  careful  consideration  of  all  the  experimental  results 
obtained,  the  authors  conclude  that  isatoic  acid  is  really  identical  and 
not  isomeric  with  anthranilcarboxylic  acid,  and  that  the  seeming 
differences  of  properties  are  dae  to  the  presence  in  isatoic  acid  of 
small  quantities  of  a  yellow-coloured  impurity.  This  impurity,  which 
modifies  the  properties  of  the  acid,  is  not  removed  by  the  ordinary 
methods  of  purification,  but  is  destroyed  by  strong  oxidising  or 
reducing  agents. 

Finally,  the  authors  are  inclined  to  think  that  the  ethyl-compound 
described  above  is  perhaps  identical  with  that  obtained  by  Weddige  by 
the  action  of  ethyl  chlorocarbonate  on  anthranilic  acid,  in  which  case 
its  constitution  would  be  COOH-CeH^-NH-COOBt,  and  that  of  the 
methyl- compound  analogous  to  it.  L.  T.  T, 

Action  of  Olyoxal  on  Aromatic  Amines.  By  0.  Hinsbebg 
(Ber.,  21, 110 — 118). — It  is  easy  to  obtain  reactions  between  aromatic 
monamincs  and  glyoxal,  if,  instead  of  employing  the  latter  in  the  free 
state,  its  compound  with  sodium  hydrogen  sulphite  is  used. 

Anilidoacetanilide,  NHPhHDHa'CO'NHPh,  is  prepared  by  heating 
aniline  and  glyoxal  sodium  hydrogen  sulphite  with  dilute  alcohol  in 
the  water-bath  for  20  to  30  hours.  The  melting  point,  112— 118**,  is 
found  to  be  rather  higher  than  has  previously  been  stated.  Under 
like  conditions,  paratoluidine  gives  paratoluidoacetotoluide. 

When  /9-naphthylamine  is  heated  with  glyoxal  sodium  hydrogen 
sulphite  in  alcoholic  solution,  the  reaction  takes  another  coarse  and 
the  sodium  salt  of  j8-naphthoxindolesulphonic  acid  separates.  The  free 
acid  could  not  be  obtained.  The  potassium  salt,  CnHgN'SOsK,  crystal- 
lises in  white  plates,  and  when  heated  with  aqueous  hydrochloric  or 
sulphuric  acid  at  80 — 90°  yields  /j-naphthoxindde  whilst  much  sul- 
phurous anhydride  is  evolved. 

P'Naphthoxindole^    CioH,<Q-rT  >C0,    crystallises    in    pale    green 

needles,  melts  at  234*",  and  is  sparingly  soluble  in  water,  readily  in 

alcohol,  ether,  and  glacial  acetic  acid.     It  dissolves  in  potash  without 

decomposition,  and  is  insoluble  in  mineral  acids,  but  with  concentrated 

sulphuric  acid  it  gives  a  bluish-green  coloration  which  disappears  on 

NH'CO 
dilution.     The  isonitroso-compound,  CioH^^^.j^Qn-T^,  prepared  by 

the  action  of  nitrons  acid,  forms  slender,  reddish-yellow  needles,  and 

melts  at  240^ 

NH 
P^Naphthisatin^     CioH«</^q>CO,  is  prepared   by  reducing  iso- 

nitroso-j3-naphthoxindole   in   dilute  alcoholic  solution  by  zino  and 
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hydrochloric  acid,  and  treating  the  colonrless  liquid  so  obtained  with 
ferric  chloride.  It  forms  slender,  red  needles,  melts  at  248°,  is 
moderately  soluble  in  the  ordinary  solvents,  and  resembles  isatin  in 
its  chemi(»l  behavionr. 

From  a-naphthylamine,  the  corresponding  a-componnds  were  ob« 
tained  in  similar  manner.  The  sodium  and  silver  salts  of  a-naphth- 
indolesnlphonic  acid  were  prepared,  but  the  free  acid  could  not  be 
obtained. 

a-Naphthoxindole  crystal lises  in  colourless  needles,  melts  at  245^,  is 
insoluble  in  aqueous  soda,  and  gives  a  greenish-black  coloration  with 
ferric  chloride  and  hydrochloric  acid.  The  isonitroso-compound  forms 
yellowisb-red  needles,  sinters,  and  turns  black  at  230'',  and  is  com- 
pletely fused  at  260^ 

a-NaphthisaHn  forms  red  needles,  melts  at  255'';  the  phenyl- 
hydrazide  melts  at  268 — 270®.  Neither  of  the  naphtbisatins  give 
the  blue  coloration  with  sulphnric  acid  and  benzene  containing 
thiophen*  A.  J.  O. 

Condensation-compounds  of  Metanitrobenzaldehyde  with 
Benzene  and  Toluene.  By  0.  Tschachbr  (Ber.,  21, 188 — 191).— 
Metanitrotriphenylmethane,  CHPha'CsHi'NOj,  is  formed  when  a  solution 
of  metanitrobenzaldehyde  in  benzene  is  shaken  with  half  its  volume 
of  sulpburic  acid;  it  crystallises  from  light  petroleum  in  colourless 
crystals,  and  melts  at  90°.  When  reduced  in  acetic  acid  solution  with 
zinc-dust,  it  yields  the  amtcio-derivative,  which  crystallises  from  ether 
in  short  needles,  melts  at  120'',  and  forms  a  hydrochloride, 

C,»H,5'NH„HC1. 

The  ocdf^^derivative,  Ci«Hi5«NHAc  crystallises  in  colourless,  nacreous 
scales,  melts  at  115°,  and  is  soluble  in  alcohol. 

When  metanitrotriphenylmethane  in  carbon  bisulphide  solution  is 
treated  with  the  calculated  quantity  of  bromine  and  exposed  to  sun- 
light, an  oil,  probably  Ci9Hi4Br'NO«,  is  obtained  which  on  treatment 
with  potassium  acetate  in  acetic  acid  solution,  and  subsequent  hydro- 
lysis with  aqueous  potash,  yields  metcmitrotriphenyl  caa-binol, 

NO,-C„Hu-OH. 

This  crystallises  from  light  petroleum  in  colourless  crystals,  and  melts 
at  75° ;  when  reduced,  it  is  converted  into  the  amtc^-derivative,  which 
crystallises  from  ether  in  colourless,  stellate  forms,  melts  at  155°,  and 
yields  an  ocefyZ-derivative,  OH'CisHu^NH  Ac,  crystallising  in  colourless, 
nacreous  scales  and  melting  at  164°. 

MetanitrophenylditolylTnethane,  CH(C6H4Me)«'CeH4-N'02,  is  obtained 
by  treating  a  solution  of  metanitrobenzaldehyde  in  toluene  with 
sulphuric  acid  in  the  cold.  It  crystallises  from  light  petroleum  in 
colourless  iorms,  and  melts  at  85°.  W.  P.  W. 

Action  of  Dichlorether  on  Phenol.  By  J.  Wisligenus  and  H. 
Rbinhabdt  (Annahn,  243,  151 — 165). — Dichlorether  acts  on  phenol. 
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forming  etJienyUriphenol,  HO-C,H4-CH,-CH-(C«H4-OH)„  and  otlier 
prodncts.  If  lesB  than  3  mols.  of  phenol  are  taken,  an  insolnble  resin 
ifi  formed.  The  crade  prodnct  is  dissolTed  in  alkali,  reprecipitated  b^ 
hydrochloric  acid,  and  distilled  in  a  current  of  steam  to  remove  the 
excess  of  phenol.  These  three  operaiiona  mnat  be  repeated  soTeral 
times.  Ethenyltriphenol  yields  a  triacetate  solnble  in  ether,  alcohol, 
chloroform,  acetone,  benzene,  aniline,  phenol,  and  acetic  acid.  The 
acetic  acid  solution  is  oxidised  by  ferric  chloride,  yielding  tMrosolio 
acid,  CtoHieOs,  a  dark,  carmine-red,  amorphous  powder.  Isorosolic  acid 
yields  a  sulphonic  acid.  From  an  acetic  acid  solution  of  isorosolie 
acid,  ohromic  acid  throws  down  an  amorphoos  inaolable  compoand 
containing  chromium. 

w.  c.  w. 

Action  of  Dichlorether  on  the  DihydrosybenjanaB.  By 
J.  WisLTCBNUS  and  M.  Sieofbibd  (Annalen,  243, 171—192). — EtlienyU 
triresoTGinol,  C2H3[CflH8(OH)3]3,  is  formed  by  the  action  of  dichlorether 
(14  grams)  on  33  grams  of  resorcinol  dissolved  in  300  grams  of 
benzene.  It  is  a  pale-red,  amorphous  powder  soluble  in  water,  alkalis, 
alcohol,  acetone,  and  in  strong  acetic  acid.  It  is  precipitated  by 
hydrochloric  acid  from  alkaline  solutions,  and  after  the  precipitate 
has  been  dried  in  a  vacuum,  it  is  sparingly  soluble  in  water,  alcohol,  and 
acetic  acid.  A  monacetic  derivative  is  obtained  by  the  action  of 
glacial  acetic  acid  at  Sb*".  It  is  insoluble  in  the  ordinary  solvents,  and 
is  converted  into  an  insolnble  hezacetate  by  the  action  of  acetic 
anhydride  at  200".  By  the  action  of  acetic  anhydride  on  ethenyl- 
triresorcinol  at  170^  an  amorphous  hezacetate  is  obtained  which  is 
soluble  in  acetone,  chloroform,  bemsene,  and  acetic  acid.  A  chocolate- 
coloured,  amorphous  substance  is  formed  by  boiling  ethenyltriresorcinol 
with  glacial  acetic  acid  and  ferric  chloride.  When  freshly  prapared, 
it  is  soluble  in  alcohol,  acetone,  and  acetic  acid.  It  alao  dissolves  in 
alkalis,  yielding  a  cherry-red  solution.  It  yields  a  pentaoetate, 
OsoHii(Ac)60c.  When  bromine  acts  on  ethenyltriresorcinol,  two 
hydrogen-atoms  are  eliminated  and  siz  are  substituted  by  bromine, 
yielding  CloHioBrsOe,  a  substance  soluble  in  alcohol,  ether,  acetone, 
chloroform  and  aoetic  acid. 

EthenyltrirutecJiol  is  obtained  as  an  amorphous  compound  by  the 
action  of  dichlorether  on  a  mizture  of  pyrocatechol  and  benzene.  It  is 
soluble  in  aloohol,  acetone,  acetic  acid,  and  alkalis.  It  yields  a  hezacetate. 
On  ozidation  with  ferric  chloride,  it  loses  two  atoms  of  hydrogen,  but 
the  product  oonld  not  be  obtained  in  a  pure  state,  although  its  pent- 
aoetate,  C9oHii(Ac)50«,  was  prepared.  Bromine  converts  ethenyltri- 
catechol  into  the  hezabromide,  Ca(>Hi|Br«0«,  from  which  the  pent- 
acetate,  CioH«Bi*fAjCftOe,  was  obtained. 

Elhenyltriquinol  is  prepared  by  the  action  of  dichlorether  on  a 
solution  of  qninol  in  warm  ethyl  acetate.  It  is  an  amorphous  substance, 
soluble  in  alcohol,  acetone,  acetic  acid,  and  in  alkalis.  The  hezacetate 
is  solnble  in  acetone,  chloroform,  and  acetic  acid.  Ethenyltriqninol 
yields  a  green  colouring  matter,  CtoHiaOs,  when  it  is  treated  with 
ferric  chloride ;  a  bromide,  GwHTBroOei  can  also  be  prepared.  When  an 
ezcess.of  dichlorether  acts  on  a  solution  of  qninol  in  ethyl  acetate^ 
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a  renin  and  a  Bohihle  compound  are  formed.     The  latter  resemblefl 
ethenyltriqainol,  but  has  the  composition  CieHiaClO*. 

W.  C.  W. 

Actioxi  of  Sulphur  on  the  Salts  of  Aromatic  Hydroxy-cosn- 
pounds.  By  M.  Lange  (B*-r.,  21,  260— 264).— When  /3-naphthol  is 
dissolved  in  aqueous  soda  and  boiled  with  an  excess  of  sulphnr,  the 
latter  dissolves  and  dihydroxydinaphthyl  distdphide^  Sa(CioH6-OH),,  is 
formed.  This  crystallises  in  white,  opaque  needles,  melts  at  210' 
(nncorr.)  and  is  insoluble  in  water,  sparingly  soluble  in  ethyl  alcohol, 
readily  soluble  in  acetic  acid,  benzene,  amyl  alcohol,  alkalis,  and  alka- 
line sulphides.  From  the  mother- liquors,  a  second  compound  of  like 
composition  can  be  sepax'ated,  which  crystallises  in  long,  yellow 
needles,  melts  at  168 — 170*,  is  more  soluble  in  all  solvents  than 
dihydroxydinaphthyl  disulphide,  and  is  also  distinguished  from  it  by 
its  greater  acidity.  Both  compounds  yield  /3-naphthol  on  distillation 
and  when  heated  with  alkalis  or  ammonia  at  ISO*.  Dihydroxydinaph- 
thyl disulphide  is  alone  formed  when  ^-naphthol  is  heated  with 
sulphur  and  lead  oxide  at  180—200''. 

Resorcinol,  when  treated  in  like  manner,  yields  a  compound, 
C«H402S2,  provisionally  termed  thioresorcinol.  It  is  a  yellow  powder, 
which  carbonises  before  fusion,  and  is  almost  insoluble  in  the  ordinary 
solvents,  but  readily  soluble  in  alkalis,  alkaline  carbonates,  and  alka- 
line sulphides.  W.  P.  W. 

Action  of  Fuming  Sulphuric  Acid  on  A-Naphthylamine 
Hydrochloride.  By  R.  Mauzelidb  (Ber.,  20,  3401--3404).— The 
sulphonic  acid  prepared  by  Witt  (Abstr.,  1886,  564),  by  the  action  of 
fuming  sulphuric  acid  on  a-naphOiylamine  hydrochloride,  is  shown  to 
be  «.amidonaphtlialenesulphonic  acid.  The  acid  was  prepared  exactly 
as  described  by  Witt  (Zoc.  ciL)y  and  was  purified  by  means  of  th^ 
calcium  salt.  The  different  results  obtained  by  Witt  appear  to  be  due 
to  the  presence  of  some  impurity.  N.  H.  M. 

o-Naphthaldehyde.  By  E.  Bambeboer  and  W.  Lodter  (JBer.,  21, 
256 — 2t)0) . — ^When  equi  molecular  proportions  of  o-naphthabensylamine 
hydrochloride  and  sodium  nitrite  are  dissolved  in  water,  the  nitrite  of 
the  base,  CioH7*CH2'NH3,HNOa,  is  obtained ;  this  crystallises  from 
water,  in  which  it  is  sparingly  soluble,  in  long,  slender  prisms,  and 
melts  and  suddenly  decomposes  at  148'5^  , 

ot'Naphthahenzyl  alcohol^  CioHi'CHs'OH,  is  prepared  by  diazotising 
the  amine.  It  crystallises  in  long,  lustrous  needles,  melts  at  59 — 60% 
boils  at  301°  (corr.)  under  715  mm.  pressure,  and  is  readily  soluble 
in  alcohol  and  ether,  less  soluble  in  hot  water.  On  oxidation  with 
potassium  dichromate  and  sulphuric  acid,  it  is  converted  into  a-naph- 
thaldehyde^  CioHi'CHO.  This  is  a  thick,  pale-yellow  oil  of  sh'ghtly 
aromatic  odour,  which  boils  at  291 '6°  (corr.)  without  decomposition 
and  gives  the  characteristic  aldehyde  reactions ;  the  phenylhydrazide 
crvstallises  in  lustrons,  bright-yellow  scales  and  melts  at  185°.  On 
treatment  with  nitric  acid  (sp.  gr.  =  1*47)  at  —  6 — 0**,  a  mixture  of 
nitraldehydes  is  obtained,  one  of  which  crystallises  in  lustrous,  pale* 
yellow  needles,  melts  at  136°,  is  very  sparingly  soluble  in  cold  alcohol. 
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and  does  not  give  a  colour  reaction  with  acetone  and  aqueous  soda. 
A-Napbtbaldehjde  could  not  be  obtained  by  distilling  calcium 
4»-naphthoate  with  calcium  formate.  W.  P.  W. 

1 :  4'  Bromonaphthalenesnlphonic  Acid.  By  R.  Mauzelius 
(Bar.,  20,  3404—3407).—!  :  4'  Bromonapbthalenesulphonic  acid 
(Darmsiadter  and  Wichelhaus,  Annalen,  152,  303)  is  prepared  bj 
adding  1  :  4'  diazonaphthalenesulphonic  acid  to  warm,  strong  hjdro- 
bromic  acid ;  the  solntion  is  neutralised  with  potassinm  carbonate, 
the  potassium  salt  re  crystallised  from  hot  water,  dried  and  rubbed 
with  phospborus  pentachloride ;  the  product  is  then  treated  with 
water,  extracted  with  ether,  and  crystallised  from  glacial  acetic  acid. 
Tbe  chloride  is  heated  with  water  at  130".  The  impure  acid  melts 
at  126**.  The  barium  salt  (with  2  mols.  HjO)  is  sparinj^ly  soluble ; 
the  stiver  salt  crystallises  in  pale-yellow  lustrous  scales.  The  chloride 
crystallises  in  well-formed  crystals  melting  at  94®.  The  amide  forms 
yellowish  needles  melting  at  232 — 233**.  The  ethyl  salt  crystallises 
well,  dissolves  readily  in  alcohol,  chloroform,  and  ether,  &c.^  aod 
melts  at  51"  (compare  also  Jolin,  Verhand,  d,  schwed,  Ahad,  d.  Wissens.^ 
1877,  No.  7).  N.  H.  M. 

Reduction  of  the  Thiamides  of  Aromatic  Acids.  By  E.  Bam- 
berger and  W.  LoDTER  {Ber,,  21,  51 — 56). — When  an  aromatic 
thiamide  is  reduced  with  zinc  and  hydrochloric  acid,  a  benzylamine 
base  is  not  the  only  product,  a  hydrocarbon  is  obtained  at  the  same 
time  in  quantities  of  about  1  to  2  per  cent,  of  the  thiamide  employed. 

Symmetrical  di-a-naphthylethane,  CinHT'CHj-CHj'CioH?,  is  formed  in 
the  reduction  of  «-naphtbothiamide  in  alcoholic  solution ;  on  evapora- 
tion, an  oily  resinous  mass  is  obtained ;  this  is  treated  with  soda,  and 
the  oil  which  separates  is  distilled.  As  soon  as  the  naphthobenzylamine 
has  passed  over,  the  thermometer  rises  rapidly  above  360°  and  a  thick 
yellow  oil  distils,  and  in  a  short  time  solidifies.  The  dinaphthylethane 
thus  obtained,  after  purification  and  crystallisation  from  alcoholic 
benzene,  forms  shining,  hexagonal  plates  which  are  readily  soluble  in 
benzene  and  chloroform,  less  so  in  ether,  and  sparingly  soluble  in 
alcohol  with  a  green  fluorescence.  The  crystals  are  greenish-yellow, 
and  melt  at  160^  to  a  yellow  oil  with  moss-green  fluorescence. 

Symmetrical  dufi^naphthylethane  is  obtained  by  extracting  with 
benzene  the  resinous  product  formed  in  the  reduction  of  /3-naphtho- 
thiamide.  It  crystallises  from  benzene  and  chloroform  in  shining 
silver- white,  plates  melting  at  253",  is  only  sparingly  soluble  in 
ordinary  solvents,  most  readily  in  chloroform  and  benzene,  and  less 
so  in  boiling  alcohol  and  ether;  the  solutions  have  a  blue- violet 
fluorescence. 

The  resinous  product  formed  in  the  reduction  of  benzothiamide 
contains  stilbene,  which  can  be  isolated  by  boiling  with  alcoholic  potash 
and  then  distilling  with  steam.  F.  S.  K. 

Action  of  Dichlorether  on  Naphtbol.  By  J.  Wislicsit us  and  Q. 
ZwANZiGER  (ilnna/en,  243, 165 — 171). — Ethenyltri-a-naphtholis  formed 
by  the  action  of  dichlorether  on  a-naphthol.  The  crude  product  is 
purified  by  solution  in  alkalis  and  rept-ecipitation  by  acetic  aoid.     It 
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is  an  amorpbons,  "wbite  powder,  solable  in  acetic  acid,  alcohol,  ether, 
acetone,  and  in  dilute  alkalis.  It  forms  &  crystalline  triacetjl-deriva- 
tive,  CsjHjiAcsOj.  When  ethenyltri-oi^naphthol  is  oxidised  by  ferric 
chloride,  it  is  converted  into  a  brownish-red  colouring  matter  of  the 
composition  C»HsOs.  The  action  of  dichlorether  on  ^-naphtbol  is 
not  analogous  to  its  action  on  a-naphthol.  The  product,  CsaHisClO, 
crystallises  in  plates  melting  at  174°.  It  resists  the  action  of  boiling 
potash  and  is  not  attacked  by  acetic  anhydride.  W.  C.  W. 

Terpenea  and  their  Derivatives..  By  J.  W,  Bruhl  (Ber.,  21, 
145 — 179).— A  comparative  study  of  the  chemical  and  physical  pro- 
perties of  the  terpenes.  A  table  containing  the  boiling  point,  rotation, 
density    d,   refractive    index    for  the   C  line  n,  specific   refraction 


n' 
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ft.  2W»  *^  molecular  refraction  o  _  ^  d  ^^  ^i^ig  tbe  molecular 
weight),  of  a  number  of  the  best  known  terpenes,  has  been  compiled 
from  the  data  of  different  observers.  The  terpenes  are  thus  divided 
into  eight  groups,  similar  to  those  given  by  Wallach  ( Atstr.,  1887, 
965),  phellandrene  and  terpinene  coming  under  the  heading  laurene, 
and  menthene  and  sesquiterpene  forming  an  extra  group.  These 
groups  are : — 

1.  Citrene  (limonene),  boilmg  point  172 — 179%  the  diflTerences 
probably  due  to  impurities  in  the  specimens  examined.  Dextro- 
rotatory. Spi  gr.  0*846.  B«fractive  index  1*47.  Specific  refraction 
0'32d'.  Absorbs  2  mols.  HCl,  the  resulting  product  being  identical 
with  the  similar  product  from  dipentene,  and  giving  the  latter  and  not 
citrene  when  the  hydrogen  chloride  is  removed  by  means  of  aniline. 
From  this,  and  the  formation  of  a  tetrabromide  melting  at  104'',  the 
presence  of  two  unsaturated  or  double  bonds  is  probable,  as  also  from 
the  molecular  refraction  which  agvees  closely  with  that  calculated  for 
such  an  unsaturated  compound. 

2.  Dipentene, —  Differs  from  the  above  only  in  being  optically 
inactive  and  yielding  a  tetrabromide  melting  at  124°. 

3.  Isopentene, — Dextrorotatory,  differs  only  slightly  from  the  two 
former  in  physical  properties. 

4  Sylvestrene, — Has  probably  never  been  prepared  in  a  state  of 
purity,  and  does  not  appear  to*  differ  in  any  marked  degree  from  the 
foregbing. 

5.  Ptnew6.— Boiling  point  155—160*.  Sp.  gr.  0859.  Refractive 
index  1-463.  Specific  refraction  0*320.  The  molecular  refraction  is 
that  of  a  compound  containing  one  double  bond.  This  agrees  with 
the  chemical  evideuoe,  as  pinene  combines  with  2  mols.  of  bromine 
and  1  mol.  HOI. 

6.  Laurene  and  MentTiene, — Boiling  point  173 — 176°.  Leevoro- 
tatory.     Resembles  pinene  in  other  respects. 

7.  Gamphene. — Solid,  melting  at  47*;  boils  at  156—157°.  The 
hydrogen  chloride  derivative  is  very  unstable  and  is  decomposed  by 
water  at  ordinary  temperatui»e8  ;  it  is  therefore  probable  that  this  is 
only  a  molecular  compound,  camphene  containing  no  double  bond,  a 
view  supported  by  its  optical  properties. 

8.  Sesquiterpene^  CisHm. — Found  in  volatile  oils  associated  with  the 

VOL.    LIY.  2  c 
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terpenes.  Boiling  point  250 — 260^.  Rotation  difPera  for  different 
varieties.  From  its  optical  and  chemical  properties  appears  to  contain 
two  doable  bonds. 

The  author  regards  the  terpenes  as  derivatives  of  paracymene. 
Formnlae  similar  to  those  of  Wallach  (he,  cit.)  are  proposed  for 
citrene,  dipentene,  pinene,  and  phellandrene,  and  a  discussion  of  the 
various  possible  formulsB  for  the  other  terpenes  is  entered  into. 

H.  C. 

Specific  Rotation  of  Dextrocamphoric  Acid  and  its  Salts. 
By  W.  Hartmann  (Ber.,  21,  221— 230).— The  specific  rotation  of 
dextrocamphoric  acid  and  its  salts  in  solution  is  represented  generally 
by  [a]  =  a  -h  6p  or  A  -h  Bg,  p  being  the  percentage  of  active 
substance,  q  that  of  the  solvent,  a  the  specific  rotation  for  greatest 
dilution,  A  that  for  greatest  concentration.  The  rotation  of  the  free 
acid  in  acetic  acid,  acetone  and  alcohol  varies  with  the  nature  of  the 
solvent.  The  anhydride  is  optically  inactive.  The  constants  in  the 
above  equations  were  determined  for  solutions  of  the  lithium, 
magnesium,  ammonium,  calcium,  sodium,  potassium  and  barium 
salts.  By  the  aid  of  these  constants,  the  specific  rotation  of  the  acid 
in  the  salts  was  calculated,  which  is  more  than  double  that  of  the  free 
acid,  and  is  nearly  equal  for  all  salts  for  the  same  dilution.  The 
molecular  rotation  M  =  [a]P/100,  where  P  is  the  molecular  weight, 
was  also  calculated  for  solutions  of  the  above  salts  for  p  =s  0,  6, 10,  15, 
and  20.  It  is  found  that  the  molecular  rotation  is  very  nearly  the 
same  for  all  salts  at  the  same  concentration.  Hence  also  the  specific 
rotation  increases  with  the  molecular  weight.  H.  G. 

Alantio  Acid  and  Alantole.  By  Marpmann  (Arch.  Pharm.  [3], 
25,826—827;  from  Bresl  drztl  Zeit.,  5,  1887).— On  distilling  the 
root  of  Inula  helenium  with  water,  a  distillate  is  obtained  containing 
helenin,  C12HMO2,  alantic  anhydride,  CiftH9o02,  and  alantole,  CjoHsO. 

Alaniic  acid  crystallised  from  alcohol,  melts  at  91°,  and  sublimes 
with  loss  of  the  elements  of  water,  becoming  alantic  anhydride ;  both 
compounds  are  insoluble  in  water,  soluble  in  alcohol,  and  with  alkalis 
Form  salts  soluble  in  water.  Alaniole  is  an  aromatic  liquid  which 
boils  at  200°,  is  laevorotatory,  and  has  ozonising  properties  somewhat 
similar  to  those  of  the  turpentine  oils.  Helenin,  alantic  acid,  and 
alantole  are  antiseptics.  J.  T. 

Oxidation  of  l-Qninolinesalphonic  Acid.  By  H.  Zurcher 
(Ber,,  21, 180— 182).— Amidosulphobenzoio  acid,  [COOH :  l^H, :  SCH 
=  1:2:3],  is  formed  in  small  quantity  when  l-quinolinesulphonio 
acid  is  oxidised  to  quinolinic  acid  by  Fischer  and  Renoufs  method 
(Abstr.,  1884,  1049).  The  yield  amounts  to  about  5  grams  from  90 
grams  of  quinoline.  W.  P.  W. 

Reactions  of  tbe  Opinm  Alks^oi'ds.  By  P.  C.  Plugok  (Arch, 
Pharm,  [3],  25,  793 — 811).— With  potassium  chromate,  solutions  of 
narcotine  salts,  b<»th  cold  and  warm,  give  a  precipitate  of  free  narcotine. 
Papaverine  in  the  cold  gives  a  mixture  of  chromate  and  free  alkaloid  : 
but  with  heat  free  papaverine  only.    Narcelne  in  cold  saturated 
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8oliiiioQ  gives  no  precipitate,  but  if  hot  narceme  cliromate  and  free 
narceine  come  down.  Thebaine  gives  theba'ine  cbromate.  Codeine 
also  gives  the  corresponding  chromate,  whilst  morphine  gives  chromate 
and  firee  morphine. 

With  potaissinm  dichromate,  narcotine,  papaverine  and  thebaine 
give  the  corresponding  dichromates,  narceine  gives  the  dichromate 
and  free  alkaloid.  Codeine  in  very  dilute  solution  gives  the  dichro- 
mate ;  stronger  solutions  afford  precipitates  which  have  not  yet  been 
examined.  Morphine  gives  a  dirty  brown  precipitate  of  variable 
composition. 

"With  potassium  ferrocyanide,  narcotine  hydrochloride  gives  free 
alkaloid  or  a  mixture  of  variable  composition ;  the  papaverine  salt 
gives  (C2oH2iN04)4,H4Cfy ;  the  nai*ceine  salt  gives  free  alkaloid,  the 
hj'droferrocyanic  acid  becomes  free ;  the  thebaine  salt  gives  the  com- 
pound (Ci9U2iN03)4,H4Cfy ;  the  codeine  salt  solution  (1  :  70)  \a  not 
precipitated ;  the  morphine  salt  solution  (1  :  60)  is  not  precipitated. 

With  potassium  ferricyanide  narceine  gives  the  salt 

(C»H«NO0.,H.Cfdy; 

papaverine  and  thebaine  give  similar  precipitates,  narceine  gives  free 
alkaloid,  hydrogen  ferricyanide  also  becomes  free  ;  codeine  in  solution 
(1  :  70)  gives  no  precipitate ;  morphine  solution  (1  :  60)  becomes 
dark  coloured  and  a  brown  deposit  forms  after  long  standing. 

J.  T. 

Quinine  Alkaloida.  By  O.  Hessb  (Annalm,  243,  131—150).— 
Quinine  tartrate  crystallises  with  2  mols.  HsO ;  it  parts  with  one 
mol.  H2O  at  120^,  and  the  second  at  140**.  A  mixture  of  quinine 
and  cinchonidine  tartrates  loses  water  more  easily  than  quinine  tar- 
trate,  but  if  the  mixture  contains  more  than  33  per  cent,  of  quinine 
tartrate,  it  cannot  be  thoroughly  dried  by  exposure  to  a  temperature 
of  120 — ^130°.  If  ammonia  is  added  to  a  solution  of  quinine  disul- 
phate  oontaining  not  more  than  10  per  cent,  of  cinchonidine  disul- 
phate,  ether  extracts  from  the  mixture  the  compound  CwHatNaOa  + 
2Ci»H22N'20.  This  substance  crystallises  in  rhombohedra,  and  is 
decomposed  by  boiling  ether.  On  recrystallisation  from  hot  dilute 
alcohol,  crystals  of  the  composition  CsoHziNsO,  +  7Ci9H22N20  are 
obtained.  The  compound  CsoHa4N203  +  2C19USN3O  forms  a  normal 
snlphate  c^stallising  with  18  mols.  H2O,  a  normal  tartrate  containing 
6  mols.  HaO,  and  a  normal  chromate  with  18  mols.  H2O. 

The  estimation  of  quinine  as  chromate  as  proposed  by  de  Vrij 
(Abfitr.,  1887,  404)  is  open  to  several  objections  (ioc.  ciL), 

The  author  confirms  the  existence  of  the  compound  of  quinine  and 
conchinine  described  by  Wood  and  Barret  (Ckem,  News,  45,  6)  and  he 
succeeded  in  preparing  a  similar  compound  of  quinine  and  hydro- 
conchinine,  CaoHj^NjCCwHaNjOi  -f  2iHjO. 

With  cinchonidine  and  homocinchonidine,  piperonylic  acid  forms 
salts  crystallising  in  needle-shaped  crystals  soluble  in  chloroform. 
The  hydrocinchonidine  salt  is  soluble  in  water  and  in  chloroform. 
Quinine  sulphate  is  converted  into  isoquinine  by  solution  in  strong 
sulphuric  acid.  The  new  base  forms  a  normal  sulphate  which  crystal- 
lises in  small  needles.     It  does  not  yield  a  precipitate  with  sodium 
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tartrate.  Isoeonchinine  is  deposited  from  ether  in  needles.  The 
sulpliate,  (C»oH24N,02)9,H2S04  +  8H1O,  is  crystalline,  and  the  platino- 
chloride,  CaoHa4N,02,H3PtCl6  +  SHjO,  is  amorphous.  Isoeinchonidine 
crystallises  in  colonrless  plates,  freely  soluble  in  ether  and  chloroform. 
It  melts  at  235'.  Isocinchonine  is  freely  soluble  in  ether.  On  evapo- 
ration, the  ethereal  solution  leaves  an  amorphous  residue  which  soon 
becomes  crystalline.  ^ 

Uydroconchinine  yields  a  crystalline  sulphonie  acid, 

CjoHmNA-SOjH  ^  5H,0,  W.  C.  W. 

OpUoal  IgomeridsB  of  Ciachonincu  By  E.  Jxjngflwsch  and 
E.  Legbb  {Gompt  rend.,  105,  1256 — 1258).— Pure  cinchonine  dis- 
Bolved  in  four  times  its  weight  of  a  mixture  of  equal  parts  of  water  and 
sulphuric  acid  of  sp.  gr,  1*84,  yields  a  colourless  solution  which  boils 
at  120°.  After  boiling  for  48  hours,  the  liquid  is  amber-coloured,  but 
docs  nut  become  turbid  on  cooling.  When  diluted  and  made  alkaline 
with  sodium  hydroxide,  it  yields  an  abundant  curdy  precipitate  which 
soon  changes  to  a  porous  mass,  and  gradually  hardens.  This  product 
contaiBS  neither  cinchonine  nor  cinchonicine,  but  consists  of  six  bases, 
four  of  these  are  isomerides  of  cinchonine,  which  form  readily  erys- 
tallisable  salts. 

Cinchomhine  is  insoluble  in  ether  but  crystallises  from  boiling 
alcohol  in  prismatic  needles.  It  yields  a  succinate  which  fomiB 
bulky  crystals  slightly  soluble  in  cold  water.  It  is  dextrogyrate, 
[»]d  =  ■+■175*8°,  in  an  alcoholic  solution  of  0*75  per  cent. 

Cinchonifine  is  insoluble  in  ether,  but  crystallises  from  boiling 
alcohol  in  highly  refractive  needles.  It  is  dex^a'ogyrate,  [«]d  =  +195*0  , 
ill  an  alcoholic  solution  of  0*75  per  cent.  The  succinate  ciystaUises 
in  needles,  and  is  very  soluble. 

Cinchonigine  is  soluble  in  ether,  from  which  it  crystallises  in  prisms, 
and  is  lie vogy rate,  [«]9  =  -^60*1°,  in  an  alcoholic  solution  of  1  per 
cent.  It  yields  a  distinctly  crystalline  hydrochloride  slightly  soluble 
in  water. 

Giiichcmiline  is  soluble  in  ether,  and  forms  very  bulky  crystals.  It 
is  dextrogyrafte,  [«]»  =  +  53*2°,  in  an  alcoholic  solution  of  1  per  cent. 
The  hydrochloride  forms  large  crystals  which  are  very  soluble ;  the 
dihydriodide  is  insoluble.  These  four  compounds  increase  the  number 
of  isomerides  of  the  composition  CnHnNfO  to  seven. 

The  other  two  bases  «re  isomeric  one  with  another,  but  belong  to 
another  group.  They  are  products  of  oxidation  produced  with 
intermediate  formation  of  a  sulphonie  derivative  which  is  decomposed 
by  water. 

a'Oxy cinchonine,  OiyHtiNaOt,  forms  prismatic  needles  insoluble  in 
ether  but  soluble  in  dilute  alcohol.  It  is  dextrogyrate,  [«]p  =  +  182*S6*'» 
in  an  alcoholic  solution  of  1  per  cent  Its  salts  with  the  hydraeids 
are  only  slightly  soluble. 

fi-Oxycinchonine^  CroH2»N,0j,  is  insoluble  in  ether,  but  dissolves  in 
dilute  alcohol,  and  crystallises  in  needles  arranged  in  spherical  groups. 
It  is  dextrogyrate,  [aji,  =  -h  187*14'*,  in  an  alcoholic  solution  of  1  per 
cent.     Its  salts  with  hydracids  are  very  soluble.  C.  H.  B. 
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Cocame.  By  A.  Binhorn  (Ber.,  21,  47— 51).— The  ethereal  salts 
of  benzoylecgonine  can  be  obtained  by  passing  hydrogen  chloride  into 
its  alcoholic  solution ;  the  ethyl,  propyl,  and  isobutyl  salts  were  pre- 
pared in  this  way;  they  have  already  been  described  by  Merck 
(Abstr.,  1886,  163). 

Succinic  acid  is  formed  when  anhydroecgonine  or  ecgonine  is 
oxidised  with  potassium  permanganate ;  10  grams  of  ecgonine  hydro- 
chloride yield  about  2*2  grams  of  succinic  acid.  Ecgonine  hydro- 
chloride also  gives  succinic  acid  when  it  is  boiled  for  some  time  with 
nitric  acid ;  from  2  grams  of  the  salt,  about  1  gram  of  succinic  acid  is 
obtained.  • 

The  atomic  complex,  C'CH2'CH2*C,  which  is  contained  in  succinic 
acid,  must  originate  from  the  reduced  pyridine-ring  of  the  cocaine- 
derivative,  and  the  formation  of  succinic  acid  shows  that  the  side- 
chain  is  either  in  the  «-  or  )3- position. 

Nitrogenous  compounds  are  also  formed  in  the  oxidation  of  ecgonine 
end  anhydroecgonine.  F.  S.  K. 


Physiological    Chemistry. 


Behaviotir  of  Congo-red  with  Human  Urine  and  with  Acid 
Salts.  By  E.  Brijcke  (Monaish.  Ghem.,  8,  632 — 637,  compare  Abstr., 
1887,  986). — Human  urine  and  a  solution  of  ammonium  acetate  con- 
taining free  acetic  acid  give  similar  tints  with  Congo-red.  The 
addition  of  magnesium  sulphate,  however,  in  no  way  afEects  the  colour 
of  the  former,  whilst  it  causes  the  latter  to  darken  rapidly  with  the 
formation  of  a  brownish-black  precipitate.  The  acid  tartrates  of 
ammonium  and  potassium  give  with  Congo-red  a  beautiful  violet 
colour.  The  author  sees  no  reason  to  change  the  conclusion  he  draws 
from  previous  experiments  with  Congo-red,  that  human  urine  contains 
no  free  acid.  G.  T.  M. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Colour  of  Leaves  in  Relation  to  the  Assimilation  of  Carbon. 
By  T.  W.  Enoelmann  (Ann.  Agronom.,  13,  477 — 480 ;  from  Bot.  Zeit., 
1887,  25 — 29). — The  yellow  leaves  of  an  elder  bush  were  studied  side 
by  side  with  the  green  leaves  of  the  same  plant  by  means  of  Engel- 
mann's  microspectral  photometer,  and  by  their  behaviour  towards 
aerobic  bacteria. 

The  absorption-spectrum  of  the  living  yeUow  cells  shows  that  the 
bands  II  and  III  in  the  orange  and  the  yellow-green  wiiich  belong  to 
the  green  colouring  constituent  (cyanophyll  or  pure  chlorophyll),  and 
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which  are  ahsent  from  the  spectrum  of  xanthophj]],  are  acarcelj 
indicated. 

In  the  spectram  of  the  green  living  cells,  on  the  other  hand,  these 
bands  are  easily  identified,  although  Beinke,  working  with  Glan's 
photometer,  did  not  succeed  in  finding  them.  It  would  thus  appear 
that  the  jellow  cells  contain  little  chlorophyll  proper,  or  chlorophyUane, 
and  it  would  be  expected  that  they  should  lack  the  power  of  assimila- 
tion. By  immersing  equal  areas  cut  out  of  the  yellow  and  green 
leaves  in  a  liquid  charged  with  aerobic  bacteria,  and  exposing  the 
liquid  to  the  light,  it  is  easily  seen  that  the  yellow  cells  disengage  far 
less  oxygen  in  a  given  time  than  the  green  cells,  and  hence  it  is 
probable  that  if  they  contained  pure  xanthophyll  only,  the  assimilating 
power  would  be  nil. 

With  reference  to  the  plants  in  which  the  light  reaches  the  granules 
of  true  green  chlorophyll  through  layers  of  cells  coloured  red  or 
purple  (copper-beech,  l^Bd  cabbage,  &c.),  the  author  observes  that 
they  do  not  difier  from  what  is  observed  in  green  plants  either  in  the 
disposition  of  the  chlorophyll  granules  or  in  their  size,  or  the  nature 
or  intensity  of  their  colour.  Moreover,  the  red  varieties  of  a  plant,  for 
example,  Goleiu,  are  quite  as  large  and  vigorous  as  the  green  speci- 
mens. It  follows  that  the  red  colouring  matter  of  these  plants  can 
only  absorb  those  rays  which  have  little  influence  on  assimilation. 

The  colouring  matter  is  always  a  red -purple,  which  has  most  effect 
in  absorbing  the  green  rays,  whilst  red  rays  pass  freely,  and  blue  and 
violet  very  well.  The  curve  of  absorption  rises  about  the  middle  of 
the  spectrum,  and  descends  again  at  the  other  end.  When  the  solu- 
tion is  very  concentrated  a  large  absorption-band  is  seen  between  the 
wave-lengths  X  =  0'59/it  and  \  =  0*60/».  Speaking  generally,  the 
absorption  of  light  is  complementary  to  that  caused  by  solutions  of 
chlorophyll.  If,  as  was  formerly  believed,  the  maximum  of  assimila- 
tion corresponded  with  the  yellow  rays,  that  process  would  be  much 
impeded  in  the  red  plants,  for  the  yellow  rays  are  enfeebled  to  the 
extent  of  one-third  in  passing  through  the  red  solution. 

J.  M.  H.  M. 

Supply  of  Food  Constitiients  at  Different  Periods  of  Plant 
Growth.  By  G.  Liebschbe  {Bied,  Centr.,  1887,  658— 660).— As  a 
basis  for  the  science  of  manuring,  the  author  advances  a  new  theory. 
The  view  sometimes  held,  that  one  species  of  plant  has  a  greater 
power  than  another  of  taJcing  up  some  particular  food  constituent 
cannot  be  reconciled  with  the  laws  of  osmosis ;  but  the  difficulties 
met  with  can  be  explained  in  another  way.  Each  day  the  root  should 
supply  a  certain  amount  of  food  to  the  plant ;  this  amount  varies  more 
or  less  at  different  stages  of  growth,  and  further,  these  variations 
differ  in  the  case  of  different  plants ;  thus  one  species  requires  a  fairly 
uniform  daily  supply  throughout  its  period  of  growth,  whilst  another 
requires  much  more  at  one  stage  than  at  another.  From  the  composi- 
tion of  various  plants  at  different  stages  of  growth,  the  author  has 
constructed  a  number  of  curves  showing  how  these  supplies  vary. 
Such  information  affords  an  important  clue  to  the  proper  manuring 
of  a  particular  species ;  thus  for  a  plant  requiring  a  uniform  daily 
supply,  a  slowly  decomposing  and  lasting  manui*e  is  appropriate; 
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whilst  an  easily  solnble  one  shonld  be  given  to  a  plant  whose  demand 
is  large  during  a  short  period.  H.  H.  R. 

Wheat  Szpeiiments  in  1887.  Bj  A.  Ladubsau  and  Mousseaux 
{Ann.  Agronom,^  13,  538 — 551). — The  experiments  were  carried  out 
on  the  poor  lands  of  the  Brie  district,  and  had  for  their  object  to 
demonsbrate  the  utility  of  artificial  manures,  and  to  ascertain  the 
most  productiye  and  economical  manuring  for  the  district.  The  soil, 
limed  in  1885,  contained  only  0'084  per  cent.  N,  0*085  per  cent. 
P,05,  0-325  per  cent.  K,0,  and  0*280  per  cent.  GaO. 

One  variety  of  wheat  (Golden  Drop)  was  sown  on  all  the  plots,  on 
the  same  day,  October  11th,  1886,  at  the  uniform  i-ate  of  2  hectolitres 
per  hectare ;  each  plot  measured  3  ares.  Both  straw  and  grain  were 
weighed  on  each  plot,  the  value  calculated  out  at  the  price  actually 
realised,  and  compared  with  the  expense  of  the  various  manures  used. 
The  yield  varied  from  950  kilos,  per  hectare  of  grain,  and  1550  kilos, 
straw  on  the  unmanured  plot,  to  3200  kilos,  grain  and  5650  kilos, 
straw  on  the  best  plot,  which  was  manured  with  50  cubic  metres  farm- 
yard manure,  and  300  kilos,  of  15  per  cent,  superphosphate  per 
hectare  in  the  autumn,  and  top  dressed  with  250  kilos,  sodium  nitrate 
in  the  spring.  The  increase  obtained  on  this  plot  over  the  unmanured 
plot  exceeded  the  cost  of  the  manures  applied  by  319*75  francs  per 
hectare.  A  still  more  favourable  result  (although  from  a  smaller  crop) 
was  obtained  on  the  plot  dressed  with  100*5  kilos.  PjOs  in  superphos- 
phate and  48*5  kilos,  of  ammoniacal  nitrogen  per  hectare  in  the  autumn, 
29' 75  kilos,  nitrogen  as  sodium  nitrate  per  hectare  in  the  spring;  on 
this  plot,  the  increase  obtained  by  the  manure  exceeded  the  cost  of 
the  latter  by  389*4  francs  per  hectare.  The  results  chained  on  all  the 
plots  justify  the  following  conclusions : — 

1.  Superphosphate  applied  at  the  rate  of  50  kilos,  per  hectare  pro- 
duces an  increase  of  crop  on  these  soils. 

2.  Ammonium  sulphate  applied  in  spring  gives  results  greatly 
superior  to  those  given  by  the  same  money  value  of  sodium  nitrate. 

3.  Basic  cinder  substituted  for  some  of  the  superphosphate  did  not 
give  good  results.  The  authors  are  now  trying  basic  cinder  alone, 
and  expect  to  get  better  results  with  it.  That  employed  in  the  pi*e- 
sent  series  of  experiments  was  very  coarsely  ground. 

4.  Farmyard  manure  alone  did  not  even  repay  its  cost,  a  result 
probably  due  to  the  exceptional  drought  of  the  season.  The  authors 
recommend  the  wheat  growers  of  this  district  to  sell  their  farmyard 
manure  to  the  vine  growers,  and  with  a  poiiiion  of  the  proceeds  to  buy 
artificial  manures.  J.  M.  H.  M. 

Experimental  Culture  of  Sugar-beet  at  Qrignon  in  1887. 
By  P.  P.  Dbh^rain  (Ann,  Agronom,,  13,  529— 53S).— The  experiments 
were  to  decide  two  points,  namely,  the  quality  of  the  seed  obtained  at 
Orignon  from  previous  crops  of  Vihnorin's  sugar-beet,  and  the  effect 
of  farmyard  manure  as  compared  with  mineral  manures  on  the  yield 
of  sugar.  The  plots  sown  with  the  Orignon  seed  were  therefore  com- 
pared with  parallel  plots  sown  with  seed  obtained  direct  from  Vil- 
morin ;  the  manures  tried  were  farmyard  manure,  sodium  nitrate,  and 


Digiti 


ized  by  Google 


384  ABSTRACTS  OF  OHEIHOAL  PAPERS. 

ammonium  sulphate ;  and  the  quality  of  the  roots  from  the  various 
plots  was  ascertained  by  selecting  proportionate  numbers  of  large, 
medium,  and  small  roots  from  each  plot,  and  testing  the  juice  by  the 
hydrometer  and  in  the  saccharimet^r.  The  chief  results  of  the  ex- 
periments are  that  the  continuously  unmanured  plots  of  both  series 
yielded  veiy  small  crops  of  small  roots  poor  in  sugar,  namely,  13900 
and  10100  kilos,  of  roots  per  hectare,  density  of  juice  6*9  and  7*2,  per- 
centage of  sugar  in  juice  15'8  and  14'6.  The  mean  percentage  of 
sugar  in  the  juice  of  the  roots  from  the  Grignon  seeds  was  17*7,  and 
in  the  juice  of  the  roots  from  the  Yilmorin  seeds  17*1,  so  that  it  is 
evident  a  good  sample  of  seed  may  be  relied  on  by  the  farmer  for  at 
any  rate  a  second  harvest.  Both  series  of  plots  proved  that  on  the 
light  soil  of  Grignon,  moderate  dressings  of  farmyard  manure,  with  or 
without  the  addition  of  sodium  nitrate  or  ammonium  sulphate,  pro- 
duced considerably  larger  crops  than  the  sodium  nitrate  or  ammonium 
sulphate  alone,  and  that  the  roots  grown  with  the  farmyard  manure 
were  by  no  means  poor  in  sugar,  the  juice  containing  18  to  19*5  per 
cent.;  30000  kilos,  farmyard  manure  per  hectare,  or  20000  kilos, 
with  200  kilos,  sodium  nitrate,  were  found  to  be  the  best  dressings ;  a 
larger  quantity  of  farmyard  manure  diminished  the  crop,  and  ammo- 
nium sulphate  proved,  as  it  generally  has  done  at  Grignon,  decidedly 
inferior  to  sodium  nitrate.  J.  M.  H.  M. 

Iron  in  Wine.  By  Sambuc  (/.  Pharm.  [5],  16,  344— 345).— A 
wine  from  Seyne  (Var.)  from  an  American  vine,  the  Jacquez,  was 
found  to  contain,  per  litre : — Alcohol,  67*64  grams ;  dry  extract  at 
100°,  20*50 ;  acidity  in  terms  of  sulphuric  acid,  6*20 ;  total  ash,  car- 
bonated, 2'60;  anhydrous  ferric  oxide,  Oil.  The  iron  was  determined 
both  gravimetrically  and  volumetrically.  The  usual  amount  of  iron 
in  wines  is  equivalent  to  001 — 0*02  gram  of  ferric  oxide. 

J.  T. 

Nitrates  in  Soils  and  Water.  By  E.  Bb^al  (Ann.  Agronom.,  13, 
561 — 568). — The  author  has  applied  the  mode  of  detecting  nitrates 
described  in  a  previous  memoir  (Abstr.,  1887,  1138)  to  the  study  of 
the  arable,  pasture,  and  forest  soils,  and  the  waters  in  the  neighbour- 
hood of  Baden,  Switzerland.  A  few  cubic  centimetres  of  the  sulpho- 
phenol  reagent  in  a  stoppered  bottle,  and  some  strips  of  prepared 
filter-paper,  are  sufficient  to  show  that  nitrates  are  abundant  in  the 
arable  soils,  deficient  in  the  meadow  soils,  and  almost  absent  from  the 
forest  soils.  He  attributes  the  deficiency  in  the  last  two  descriptions 
of  soil  to  the  excess  of  organic  matter  hindering  nitrification,  and  to 
the  rapid  consumption  of  what  nitrates  are  formed  by  the  perennial 
crops.  The  mountain  streams  are  free  from  nitrates,  and  so  is  the 
water  of  a  hot  mineral  spring  highly  charged  with  sulphate  of  lime. 

J.  M.  H.  M. 

Solphar  and  Phosphoroa  in  Plants,  Soils,  and  Moulds.  By 
Bgbthelot  and  Andb^  (Gompt.  rend.^  106,  1217 — 1222). — Sulphur 
may  exist  in  plants,  soils,  and  moulds,  in  the  form  of  sulphates 
directly  preoipitable  as  barium  sulphate ;  in  the  form  of  compounds 
analogous  to  the  ethyl  sulphates  from  which  the  sulphur  is  obtained 
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as  sulphate  by  hydrolysis  or  oxidation ;  in  the  form  of  salts  sach  as 
sulphides,  sulphites,  and  thiesulphates,  which  can  be  converted  into 
sulphates  by  oxidation  in  solution ;  and  in  the  form  of  carbon-com- 
pounds such  as  taurtme,  cyst  in,  albumin,  Jbc,  the  sulphur  in  which  is 
not  converted  into  sulphate  by  oxidation  in  solution. 

In  order  to  estimate  the  total  sulphur  or  phosphorus,  the  substance 
previously  dried  at  lOO**  is  burnt  in  a  current  of  oxygen  in  a  glass 
tube,  the  products  of  combustion  being  conduated  through  a  column 
of  pure  anhydrous  sodium  or  potassium  carbonate.  Care  must  be 
taken  that  the  temperature  does  not  rise  sufficiently  high  to  fuse  the 
alkaline  caifeonates  in  the  ash.  When  combustion  has  ceased,  the 
current  of  oxygen  is  continued  for  some  time  in  order  to  convert  any 
alkaline  sulphides  into  sulphates.  The  contents  of  the  tube  are 
dissolved  in  water,  acidified  with  hydrochloric  acid,  and  precipitated 
with  barium  chloride.  In  the  filtrate  from  the  barium  sulphate,  the 
phosphorus  is  precipitated  by  means  «f  ammonium  molybdate,  and  is 
afterwards  converted  into  magnesium  pyrophosphate. 

The  soil  examined  contained  I '418  gram  of  sulphur  per  kilo.,  but 
1  per  cent,  hydrochloric  acid  only  extracted  one-seventh  of  this,  and 
concentrated  nitric  acid  dissolved  very  little  more. 

The  mould  contained  6' 156  grams  of  sulphur  per  kilo.,  of  which 
0*947  gram  was  soluble  in  cold  dilate  hydrochloric  acid,  and  20213 
in  concentrated  boiling  nitric  acid. 

One  of  the  specimens  of  the  plant,  MercuriaUs  cmnuay  contained 
10*768  grams  of  sulphur  per  kilo.,  3*040  being  soluble  in  cold  dilute 
hydrochloric  acid.  Another  specimen  contained  6*584  grams  per 
kilo.,  2*8^  grams  being  soluble  in  cold  1  per  cent,  hydrochloric  acid 
and  4*554  in  boiling  concentrated  Kitric  acid. 

The  sulphur  existing  as  sulphate  is  in  all  three  cases  only  a  small 
proportion  of  the  total  quantity,  and  the  sulphur  convertible  into 
sulphate  by  oxidation  in  solution,  although  greater,  is  still  only  a 
fraction  o£  the  total  amount. 

Phosphorus  may  exist  in  plants,  moulds,  and  soils,  as  phosphates 
soluble  in  water  or  aeids ;  as  ethereal  compounds  yielding  phosphates 
on  hydrolysis  or  oxidation ;  as  phosphides  or  phosphites,  <fec.,  which 
can  be  oxidised  to  phosphates  in  solution  ;  and  as  organic  compounds 
which  cannot  be  converted  into  phosphates  in  the  wet  way. 

The  soil  examined  contained  0:641  graun  of  phosphorus  per  kilo., 
0*134  gram  of  which  was  soluble  in  hydrochloric  acid  of  1  per  cent., 
0*420  in  hydrochlonc  acid  of  10  per  cent.,  0*603  in  boiling  concen* 
trated  nitric  acid.  The  total  phosphorus  is  much  greater  than  that 
existing  as  phosphate,  and  it  is  not  completely  oxidised  by  nitric  acid. 

The  mould  contained  3'091  gram  per  kilo.,  2*328  being  soluble  in 
cold  dilute  hydrochloric  acid,  and  3*085  in  hot  concentiated  nitric 
acid.  In  this  case,  the  proportion  of  phosphate  is  very  large,  and  it  is 
noteworthy  that  ooncentrated  nitric  acid  removes  the  whole  of  the 
phosphorus.     This  last  result  is,  however,  probably  abnormal. 

The  first  specimen  of  the  plant  contained  2*812  grams  of  phos- 
phorus per  kilo.,  1*668  gram  being  soluble  in  cold  dilute  hydrochloric 
Rcid.  The  second  specimen  contained  5*440  gram  per  kilo.,  2*963 
being  soluble  in  cold  dilute  hydrochloric  acid,  and  4*154  in  hot  cou- 
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centrated  nitric  acid.  The  proportion  of  phospborns  depends  largely 
on  the  age  of  the  plant.  The  last  specimen  contains  tvrice  as  much 
as  the  mould,  and  nine  times  as  mach  as  the  soil.  The  proportion  of 
soluble  phosphates  is  greater  than  in  the  soil,  and  is  comparable  with 
that  in  the  mould. 

From  these  r  )8ults,  it  is  evident  that  sulphur  and  phosphorus,  like 
nitrogen,  exist  ia  plants,  moulds,  and  soils,  in  several  different  forms. 

C.  H.  B. 


Analytical    Chemistry. 


Polarisirobometrio  Analysis.  By  H.  Landolt  (Ber.,  21,  191— 
220). — The  specific  rotation  of  nearly  all  circularly  polarising  solutions 
may  be  expressed  in  terms  of — (1.)  The  percentage  q  of  the  inactive 
solvent,  [«J  =  A  +  Bg  -h  Cg''.  (2.)  The  percentage  p  of  the  active 
substance,  [«]  =  a  -h  6p  +  cp*.  (3.)  The  concentration  c,  [«]  = 
A I  +  Bic  +  GiC.  In  many  cases,  the  third  term  may  be  neglected. 
The  two  last  equations  may  be  used  for  either  concentration  or  per- 
centage composition,  since  c  =  pd^  where  d  ia  the  specific  g^vity  of 
the  solution. 

In  determining  from  the  rotation  the  amount  of  substance  in  solu- 
tiou,  the  following  cases  have  to  be  distinguished : — 

I.  A  solution  may  contain  a  single  active  substance  in  an  inactive 
solvent.  This  is  the  most  general  case,  and  the  specific  rotation  is  as 
a  rule  constant,  that  is,  the  angle  of  rotation  is  proportional  to  the 
concentration,  as  is  the  case  for  aqueous  solutions  of  cane-sugar,  milk- 
sugar,  maltose,  raffinose,  dextrose,  lievulose,  invert  sugar,  and  galac- 
tose. The  specific  rotation  is,  however,  not  always  constant.,  but 
sometimes  a  linear  function  of  the  concentration,  as,  for  instance,  for 
solutions  of  nicotine  and  camphor  in  alcohol. 

II.  Solution  of  an  active  substance  in  two  inactive  solvents.  The 
specific  rotation  of  nearly  all  active  substances  being  unequally  in- 
fluenced by  different  solvents,  the  action  of  each  solvent  alone  on  the 
rotation  has  to  be  separatelv  considered.  These  will  be  [a]  =  A 
•f  B^  and  [at]i  =  A  -H  Bi^,  the  constant  A  being  the  rotation  of  the 
pure  active  substance  and  the  same  in  each  case.  Hence  if  q  and  qi 
are  the  weights  of  two  solvents  contained  in  100  parts  of  the  mixture, 
the  specific  rotation  will  be  [«]«  =  A  +  Bg  +  Bi^i.  This  presup- 
poses each  solvent  to  act  perfectly  independently  of  the  other,  which, 
however,  only  happens  in  the  case  of  cane-sugar,  the  rotation  of  which 
is  the  same  for  all  solvents.  In  other  cases,  the  value  of  [«]«  lies  irre- 
gularly between  [«]  and  [«]i,  as,  for  instance,  for  narcotiue  in  1  vol. 
alcohol  to  2  vols,  chloroform,  or  it  attains  a  maximum  higher  than 
either  [«]  or  [«]i,  as  for  cinchonidine  in  the  above  solvents  or 
cinchonidine  nitrate  and  hydrochloride  in  mixtures  of  alcohol  and 
water. 

III.  Solution  of   two   active   substances   in   an   inactive   solvent. 
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Firstly,  the  combined  weight  of  the  two  substances  in  100  c.o.  solution 
may  be  known.  Let  the  specific  rotation  of  the  solution  be  [a],  and 
the  mixture  contain  x  per  cent,  of  one  constituent  of  the  specific  rota- 
tion [a]x,  and  y  =  100  —  x  of  the  other  constituent  of  the  specific 
rotation  [«],.  Then  [«],  x  +  [«],  (100  —  a?)  =  100  [«],  from  which 
X  and  y  are  obtained  in  terms  of  [a],  [«]«,  and  [a]y.  Instances  of  this 
are  solutions  of  cane-sugar  and  raffinose  and  quinine  and  cinchonine 
sulphates.  Secondly,  the  combined  weight  of  the  two  active  substances 
may  be  unknown,  and  the  analysis  is  then  effected  by  measuring  the 
rotation  of  the  solution,  and  converting  one  or  both  of  the  constituents 
into  another  optically  active  substance  by  inversion,  and  again 
measuring  the  rotation.  If  only  one  constituent  undergoes  inversion, 
if  01  and  0ii  the  angles  of  rotation  for  unit  concentration  of  each  con- 
stituent be  known,  p  the  rotation  of  the  inverted  substance,  and  Ci  and 
Cii  the  concentrations  required,  we  have — 

Before  inversion,  0iCi  -|-  <pnCn  =  a 
After  inversion,    pkci  +  ^uCu  =  a 

from  which  Ci  and  Cu  may  be  calculated.  This  is  true  for  solutions  of 
cane-sugai!t  and  invert  sugar  and  cane-sngar  and  dextrin,  the  cane- 
sugar  being  the  substance  inverted.  If  both  constituents  undergo  in- 
version, then  if  pn  is  the  rotation  of  the  second  inverted  substance — 

_    _  Pii»  —  0ll«l  __  J    -     _  Pi»     —  0i«l 
Ci — -  ana  Cu . 

/hi0i  —  fh<fhi  p\(p\i  —  />n0i 

This  is  true  for  a  solution  of  raffinose  and  cane-sugar. 

rV.  Analysis  of  inactive  substances  in  solution.  This  would  be 
effected  by  measuring  the  influence  of  certain  inactive  substances 
on  substances  of  known  rotation,  such,  for  instance,  as  the  action 
of  boric  acid  on  tartaric  acid  solutions.  Little  has  been  done  in 
this  direction,  and  no  attempt  at  formulating  the  above  influence  can 
at  present  be  made.  H.  C. 

Correct  AnalyslB  of  SnperphosphateB.  By  J.  Ruffle  {J,  8oc, 
Chem.  Ind,,  6,  491 — 494  and  704— 706).— In  furtherance  of  his  in- 
vestigations on  moisture  and  free  acid  in  superphosphates  (this  vol., 
p.  87),  the  author  suggests  the  following  method  of  analysing  super- 
phosphates : — (1.)  Moisture :  estimated  by  calcium  chloride  in  a 
vacuum.  (2.)  Soluble  phosphoric  acid :  estimated  by  direct  deter- 
mination. (8.)  Insoluble  phopphate  :  estimated  by  direct  calculation 
from  the  amount  of  insoluble  phosphoric  acid  after  evaporation  to 
dryness  with  hydrochloric  acid  and  re-solution  with  hydrochloric 
acid.  (4.)  Calcium  sulphate :  estimated  by  determining  the  whole 
sulphuric  acid  present  and  calculating  this  into  anhydrous  calcium 
sulphate.  (5.)  oand :  estimated  by  evaporating  to  dryness  with  hydro- 
chloric acid  and  re-solution  in  hydrochloric  acid.  (6.)  Combined 
water  and  organic  matters,  including  the  uncombined  calcium  oxide : 
estimated  by  difference.  (7.)  Alkalis,  magnesia:  amounts  as  deter- 
mined. 

By  this    plan   no   more  work  is    introduced  than  is    practised  at 
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the  present  time,  whilst  the  statements  1,  2,  3,  4,  5^  and  7  will 
be  tme  from  direct  determiDation,  and  the  commercially  unimportant 
"combined  water  and  organic  matter"  will  not  be  attempted;  hence 
false  statements  will  be  avoided. 

The  author  is  of  opinion  that  the  calcium  oxide  exisldng  as  mono- 
nalcium  phosphate  in  ammonia4)ed  phosphates  may  be  wholly  passed 
over,  and  the  total  calcium  oxide,  less  the  amount  of  the  insoluble 
phosphate,  be  calculated  out  to  calcium  sulphate.  D.  B. 

Separation  of  Zinc  from  Nickel  and  Mangaaeee  and  Esti- 
matdon  of  IViokel.  By  T.  Batlet  (J.  Soc.  Ghent,  Ind,,  6,  499).— 
A  good  separation  of  zinc  from  nickel  and  from  manganese  may  be 
made  in  a  hot  solution  containing  free  phosphoric  acid  by  preeipita- 
tion  with  hydrogen  sulphide.  Cobalt  has  a  tendency  to  go  down  in 
small  quantity  with  the  ainc.  In  order  to  precipitate  nickel  from 
solutions,,  the  author  recommends  the  addition  of  ammonium  sulphide 
until  the  last  drop  renders  the  liquid  alkaline;  this  is  followed  by  ammo- 
nium benzoate,  and  afterwards  by  a  few  drops  of  hydrochloric  acid. 
In  this  solution,  the  nickel  is  completely  precipitated  as  sulphide.  The 
latter  is  heated  in  a  porcelain  dish,  dissolved  in  nitric  aeid,  evaporated, 
ignited,  and  weighed  ae  sulphate.  The  ignition  should  be  effected  at  a 
low  red  heat,aBd  the  dish  allowed  to  cool.  The  sulphate  is  then  ti*eated 
with  sulphuric  aeid  and  submitted  to  a  further  short  ignition.  Success 
would  appear  to  depend  on  the  shortness  of  the  second  ignition. 

D.  B. 

Reaction  of  Iron  wiJth  Nitric  Acid.  By  T.  Batlet  {J,  Soc. 
Chem.  Ind.j  6,  499—500). — When  an  assay  of  "nitre  "in  sulphuric 
acid  is  made  in  the  nitrometer,  an  error  is  caused  by  absorption  of 
nitric  oxide  when  the  acid  contains  iron.  Nitric  oxide,  shaken  with 
mercury  and  pure  sulphuric  acid,  suffers  no  absorption,  nor  does  mer- 
cury pass  into  solution  in  the  acid  unless  the  acid  contains  a  small 
quantity  of  iron.  On  copiously  diluting  the  acid  by  the  addition  of 
air-free  water,  and  subsequently  adding  a  solution  of  a  ferricyanide  to 
the  cooled  acid  liquid,  the  blue  reaction  is  readily  obtained.  The 
mercury  seems  to  take  no  part  in  the  reduction  of  the  ferric  salt,  since 
the  results  can  be  equally  well  obtained  if  pure  nitric  oxide  is  passed 
through  a  set  of  Qeissler  bulbs  charged  with  sulphuric  acid  contain- 
ing ferric  sulphate.  The  sulphuric  acid  in  this  case,  as  in  the  nitro- 
meter, assumes  a  purple  tint,  whieh  is  characteristic  of  the  reaction 
when  it  takes  plaee  in  the  acid,  but  not  in  the  aqueous  solution. 

D.  B. 

Action  of  Oils  on  Polarised  Light.  By  W.  Bishop  (/.  Pharm. 
[6],  16,  300— 301).— Besides  resin  and  castor  oils,  there  are  two 
others  which  very  perceptibly  affect  polarised  light.  Thus  in  a  tube 
of  20  cm.  long  colza  oil  gave  a  rotation  of  —  I'G**  to  —21®,  and 
seeame  oil  gave  from  -h3'l  to  9*0°.  Of  several  other  vegetable  oils 
examined  none  gave  as  much  as  I'O^.  In  the  case  of  certain  Unseed  oils, 
when  found  to  have  dextrorotative  power,  they  should  be  examined 
for  sesame  oil  before  concluding  that  resin  oil  has  been  added. 

J.  T. 
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Dispersion  Eqalvalents.  By  J.  H.  Gladstone  (Proe.  Boy.  Sor., 
42, 401 — 410). — This  paper  is  a  continnation  of  the  author's  researches 
on  dispersion  equivalents.  Notwithstanding  the  difficulties  of  the 
investigation,  the  following  conclusions  have  been  arrived,  at: — 
1.  That  dispersion,  like  refraction,  is  primarily  a  question  of  atomic 
constitution.  2.  That  dispersion,  like  refraction,  is  modified  by  pro- 
found differences  of  constitution,  such  as  change  of  atomicity. 
3.  That  dispersion  frequently  reveals  differences  of  constitution,  at 
present  unrecognised.  The  following  dispersion  equivalents  (H— A) 
nave  been  determined: — Phosphorus  (liquid),  80;  sulphur  (double 
bond),  2f>;  sulphur  (single  bonds),  1*2;  hydrogen,  004;  carbon, 
026,  0-51,  and  0*66;  oxygen  (double  bond),  018;  oxygen  (single 
bonds),  O'lO;  chlorine,  0*50;  bromine,  1*22 ;  iodine,  3-65 ;  nitrogen, 
010;  CH„  0-34 ;  NO,,  082.  The  values  for  CH,,  H,  and  C  are  worked 
out  in  the  same  way  as  the  refraction  equivalents.  In  unsaturated 
compounds,  the  dispersion  equivalent  is  much  greater,  (0*5)  in  allyl 
compounds  and  defines,  and  at  least  08  in  the  aromatic  series.  Where 
the  carbon  has  all  four  bands  satisfied  with  carbon-atoms  (with  refrac- 
tion value  60),  the  dispersion  equivalent  is  enormously  increased. 
In  considering  the  dispersion  equivalents  of  solutions  of  metallic 
salts,  it  is  pointed  out  that  where  the  solution  is  dilute  the  values  are 
untrustworthy,  owing  to  the  smallness  of  the  specific  dispersion,  the 
values  for  potassium  and  sodium  alone  are  therefore  considered.  The 
difference  between  the  dispersion  equivalents  of  their  salts  is  0*09. 
In  determining  the  value  for  potassium  itself,  the  haloid  salt  was 
rejected,  as  it  was  anticipated  that  the  chlorine  valoe  might  be  higher 
than  it  is  in  organic  compoonds,  as  is  the  case  with  the  refraction 
equivalents.  Determined  from  the  formate  and  acetate,  with  the 
values  given  above  for  carbon,  hydrogen,  and  oxygen,  the  dispersion 
equivalent  for  potassium  is  053  and  044  for  the  salts  respectively. 
From  potassium  hydroxide  viewed  as  water,  with  a  hydrogen-atom 
Teplaceid,  the  value  0*565  is  obtainod.  From  the  nitrite,  by  subtracting 
the  value  for  NO,,  0*48  is  obtained.  Prom  the  cyanide,  0*58 ;  from 
the  carbonate,  0*40 ;  from  the  oxalate,  0*59.  These  variations  cannot 
be  due  to  experimental  error,  nor  is  it  probable  that  potassium  has 
more  than  one  dispersion  equivalent ,  as  it  has  only  one  refraction 
equivalent.  The  uncertainty  probably  lies  in  the  value  of  the  radicles 
to  which  the  metal  is  joined.  H.  K.  T. 

Mathematical  Analysis  of  the  Spectra  of  Magnesium  and 
Carbon.  By  A.  GEiiirwiLD  (MonaUh.,  8,  650— 712).— In  accrrdance 
with  the  principle  laid  down  by  the  author  (Abstr.,  1887,  1070),  an 
analysis  of  the  spectra  of  magnesium  and  carbon  has  been  effected, 
the  data  of  different  observers,  chiefly  Ihose  of  Liveing  and  Dewar, 
being  used  for  this  purpose. 

TOL.   LIT.  2  d 
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The  magnesium  spectrum  is  found  to  show  the  presence  of  the 
primary  substance  c  in  the  same  condition  in  which  it  is  found  in 
oxygen  and  carbon,  of  the  primary  substance  b  in  the  state  in  which 
it  exists  in  free  hydrogen,  and  in  the  more  condensed  state  in  which 
it  is  found  in  the  water- vapour  spectrum,  and  also  of  h  (helium)  in  an 
uncondensed  stat^.  Besides  these,  a  number  of  very  weak,  and  at 
present  unknown  hydrogen  and  oxygen  lines  are  present. 

The  spectrum  of  carbon  contains  the  primary  substance  c  in  the 
state  in  which  it  is  found  in  oxygen  and  magnesium,  and  also  the  sub- 
stance h.  This  latter  exists  in  four  different  conditions  :  in  the  state 
in  which  it  is  observed  in  free  hydrogen;  in  the  state  in  which  it 
exists  in  the  hydrogen  of  water- vapour ;  and  in  a  more  dilated  chemical 
condition,  and  a  more  condensed  condition  than  that  in  which  it  occurs 
in  free  hydrogen.  A  number  of  hydrogen  and  oxygen  lines  are 
also  present,  most  of  them  very  weak,  but  which,  on  multiplying 
their  wave-lengths  by  the  factor  |,  as  in  the  case  of  those  in  the 
magnesium  spectrum  also,  are  converted  into  lines  in  the  water 
spectrum.  H.  C. 

CompoundB  of  the  Rare  Earths  yielding  Absorption- 
spectra.  By  G.  Kriiss  and  L.  Nilson  (Ber,,  21,  685— 588).— A 
rejoinder  to  Bailey  (this  vol.,  p.  208). 

Contact  Electricity.  By  W.  v.  Uljanin  (Ann.  Phys.  Chem.  [2], 
33,  238).— The  author  points  out  that  Exner  fthis  vol.,  p.  208)  has 
misunderstood  his  method  (Ann.  Phys,  Gheni.  [2],  30,  699)  of  deter- 
mining  the  potential  difference  between  zinc  and  copper,  as  he  appears 
to  have  assumed  that  the  author  covered  a  copper  cylinder  with  a 
zinc  one,  and  inserted  such  a  fraction  of  a  Daniell,  that  when  the 
latter  cylinder  was  removed  there  was  no  deflection  of  the  elec- 
trometer. This  arrangement  would  clearly  not  enable  the  potential 
difference  to  be  measured,  as  it  would  require  that  the  envelope  also 
should  be  at  the  same  potential,  and  the  latter  is  determined  by  that 
of  the  walls  of  the  room. 

In  the  arrangement  used,  the  two  cylinders  were  of  zinc,  and  were 
surrounded  by  a  copper  envelope,  and  before  removing  the  outer  cylin- 
der it  was  separated  from  the  inner  one.  Then  assuming  the  two 
zinc  cylinders  to  be  at  the  same  potential,  there  would  be  no  deflection 
if  the  copper  envelope  was  at  the  same  potential.  This  condition 
was  satisfied  by  the  introduction  of  a  certam  fraction  of  a  Daniell  in 
the  earth  connection  of  the  envelope. 

It  is  clear  that  the  method  would  not  serve  to  determine  any  poten- 
tial difference  between  the  zinc  cylinders,  as  it  depends  on  the  assump- 
tion that  they  are  at  the  same  potential,  being  of  the  same  metal,  and 
in  contact.  G.  W.  T. 

Maximmn  Qalvanic  Polarisation  of  Platinum  Electrodes  in 
Sulphuric  Acid.  By  C.  Fbomme  (Ann.  Phys.  Chem.  [2],  33,  80— 
128). — The  great  discrepancies  between  the  different  determinations 
of  the  maximum  polarisation  in  a  voltameter  containing  dilute  sul- 
phuric acid  with  platinum  electrodes,  induced  the  author  to  investigate 
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tbe  circnm stances  on  which  the  amount  of  polarisation  depends. 
A  priori,  the  polarisation  might  be  expected  to  depend  on  the  natnre  of 
the  surface  of  the  electrodes,  on  their  dimensions,  on  the  concentration 
of  the  acid,  and  on  the  pressure  at  which  the  gases  are  liberatied. 

The  concentration  of  the  acid  in  the  different  experiments  varied 
from  018  to  65  per  cent. 

The  anthor  finds  that  the  manner  in  which  the  amount  of  polarisa- 
tion varies  with  the  concentration  is  most  complicated  in  the  case  of 
very  dilute  solutions,  for,  as  the  concentration  is  gradually  increased, 
the  polarisation  at  first  increases  and  reaches  a  maximum,  and  after- 
wards falls  to  a  minimum ;  when  the  anode  is  small,  it  passes  through 
a  second  maximum  and  minimum,  until  it  finally  increases  steadily 
with  the  concentration ;  with  a  l^ger  anode,  only  a  single  maximum 
and  minimum  are  observed. 

In  very  dilute  solutions,  the  amount  of  polarisation  is  found  to 
depend  on  whether  the  water  used  is  distilled  in  glass  or  in  metallic 
vessels,  this  being  doubtless  due  to  the  presence  of  small  particles  oC 
glass  or  of  metal  in  the  distilled  water. 

When  the  cathode  is  small,  its  surface  becomes  blackened  by  the 
passage  of  the  current,  whilst  a  larger  cathode  is  not  sensibly  altered. 

With  the  more  dilute  solutions,  and  when  both  the  electrodes  were 
small,  a  yellow  deposit  was  observed  on  the  anode.  The  black  deposit 
remains  unaltered  after  treatment  with  concentrated  sulphnric  acid,  but 
it  is  slowly  dissolved  by  aqua  regia.  It  can  also  be  removed  by  revers- 
ing the  current  for  some  time,  or  it  can  be  scraped  off.  This  deposit 
had  already  been  observed  by  de  la  Rive  (Ann,  Fhy^.  Chem.^  41,  156  ; 
45,  421)  and  by  Poggendorff  {ibid.,  61,  606),  and  their  experiments 
showed  that  it  consisted  of  platinum  in  a  state  of  powder,  mechanically 
detached  from  the  cathode.  In  some  of  the  experiments,  even  when 
the  cathode  is  larger,  a  greyish- brown  deposit  was  observed  on  the 
latter,  but  only  when  the  water  had  been  distilled  in  glass  vessels, 
from  which  the  author  concludes  that  it  was  due  to  particles  of  glass. 
It  was  easily  dissolved  by  concentrated  sulphuric  acid. 

In  the  case  of  the  larger  anodes,  a  dark  yellow  coloration  was 
observed  after  some  time.  This  yellow  deposit  on  the  anodes  was 
unaffected  by  treatment  with  hot  concentrated  sulphnric  scid  or  aqua 
regia,  and  it  occurred  whether  the  water  had  been  distilled  in  glass  or 
in  metallic  vessels.  The  author  was  unable  to  determine  it-s  cause, 
but  concluded  that  it  was  not  due  to  the  presence  of  any  impurity  in 
the  solution.  The  amount  of  polarisation  is  found  to  depend  on  the 
size  of  the  electrodes ;  with  dilute  solutions,  the  size  of  the  anode  is 
the  more  important,  with  stronger  ones  that  of  the  cathode. 

With  the  solutions  used  containing,  as  previously  stated,  from  0'18 
to  65  per  cent,  of  acid,  the  E.M.F.  of  polarisation  varied  from  1*94  to 
2*43  of  a  Daniell  when  the  cathode  and  anode  were  both  large ;  from 
1'45  to  2'98  when  the  cathode  was  small  and  the  anode  large ;  from 
1*90  to  4' 18  when  both  cathode  and  anode  were  small ;  and  from  1*89 
to  4'31  when  the  cathode  was  large  and  the  anode  small.  The  leasb 
variation,  therefore,  occurs  when  both  the  electrodes  are  large,  and 
the  greatest  when  the  cathode  is  large  and  the  anode  small. 

The  resistance  of  the  voltameter  when  traversed  by  a  strong  steady 
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currest  diminishes  as  the  concenirataon  of  the  acid  increases,  and  ulti- 
mately reaches  a  minim nm  value  when  the  concentration  is  aboat 
the  same  as  that  for  which  the  condnctivitj  is  foand  to  be  a  maximum 
by  observations  with  alternate  cnrreots ;  alter  this,  it  increases  with 
further  increase  in  the  concentration.  When,  however,  the  anode  is 
small,  the  resistance  continues  to  diminish  up  to  the  highest  limits  of 
concentration  used  in  the  experiments.  G.  W.  T. 

Electromotiye  Forces  of  Metals  in  Cyanide  Solations.    By 

S-  P.  Thompson  (Proc,  Ry.  Soc.,  42,  387— ^9).— The  electromotive 
forces  of  copper  and  zinc  in  cyanide  solutions  are  examined  in  order 
to  ascertain  the  cause  of  the  possibility  of  depositing  these  two  metals 
simultaneously.  It  is  found  that  with  higher  concentration,  the 
E.M.P.  of  copper  increases  more  than  that  of  zinc;  moreover,  in  a  cold 
dilute  solution  of  potassic  cyanide  the  E.M.F.  of  zinc  is  higher  than  that 
of  copper,  whilst  in  a  boiling  saturated  solution  the  E.M.F.  of  copper 
is  greater  than  that  of  zinc  :  hence  it  is  possible  to  construct  a  bat- 
teiy  consisting  of  one  metal,  copper,  and  one  ele<  trolyte,  a  solution  of 
potassic  cyanide,  the  anode  being  kept  hot  and  the  cathode  cold. 
Tables  are  given  showing  the  E.M.F.'s  of  Tarions  metals  compared 
with  carbon  in  cyanide  solutions  of  various  strengths.  Maxima  are 
frequently  found  at  intermediate  stages  of  concentration.  In  a  mixed 
solution  of  copper  and  zinc  cyaiiides,  there  is  a  neutral  condition,  in 
which  the  E.M.F.'s  of  zinc  and  copper  are  equal,  depending  on  the 
relative  amounts  of  metal,  the  concentration  of  the  solution,  and  the 
temperature.  The  E.M.F.  of  the  copper  is  the  most  sensitive,  espe- 
cially to  variations  in  the  concentration  of  the  solution.  At  the 
cathode,  the  concentration  is  determined,  on  the  one  hand,  by  the 
rapidity  with  which  the  metal  is  deposited,  that  is,  by  the  ourrent- 
dersity ;  on  the  other,  by  the  rapidity  of  diffusion-;  hence  there  will 
be  a  certain  current-density  at  which  the  solution  will  be  maintained 
in  the  neutral  condition  and  the  metals  be  deposited  equally. 

H.  K.  T. 

Resolution  of  the  Electromotive  Forces  of  Galvanio  Ele- 
ments.  By  J.  Miesler  (Monatsh.y  8,  713 — 720). — In  continuation 
of  his  work  on  this  subject  (this  vol.,  p.  330),  the  author  has  examined 
Marie-  Davy,  de  la  Rue,  and  Niaudet  cells,  and  in  each  the  sum  of 
the  potential  differences  in  the  various  parts  of  the  cell  is  found  to 
be  equal  to  the  total  E.M.F.  Accumulators  were  examined,  and  for 
these  the  above  was  also  found  to  be  true.  On  discharging  an  accu- 
mulator and  measuring  the  potential  differences  at  different  intervals, 
as  the  total  E.M.F.  decreased  to  about  one-half  of  its  original  value, 
the  potential  difference  between  the  negative  plate  and  acid  also 
diminished,  but  that  between  the  positive  plate  and  acid  renuiinod  the 
same.  After  the  cell  had  been  short  circuited  for  some  time,  the 
exact  opposite  had,  however,  taken  place,  for  the  potential  difference 
between  the  negative  plate  and  acid  was  still  the  same,  whilst  that 
between  the  positive  plate  and  acid  had  decreased.  An  attempt 
mechnnically  to  construct  an  accumulator  that  should  give  the  same 
potential  differences  as  a  charged  accumulator  failed.  H.  G. 
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Themud  Alteration  in  a  Daniell  Cell  and  in  an  Accn- 
mniator.  By  G.  Miteb  (Ann.  Fhys.  Ghem,  [2],  33,  265—289).— 
Investigations  have  been  made  on  the  thermal  chants  in  a  Daniell 
cell  by  Lindig  (Ann,  Fhyn.  Ghem,,  123,  1),  Voller  (ibid.,  149,  394), 
and  V.  Helmholtz  (Per.,  18,  22),  and  the  latter  has  shown  that  in  a 
zinc  sulphate  cell  the  temperature-coefficient  depends  on  the  degree 
of  concentration  of  the  solution.  The  object  of  this  paper  is  to 
determine  more  fully  on  what  circumstances  the  temperature-coeffi- 
cient depends,  in  the  case  both  of  sulphuric  and  zinc  sulphate  cells, 
and  to  determine  whether  the  temperature-coefficient  of  the  cell  is 
equal  to  the  sum  of  the  temperature- coefficients  at  each  contact  of 
an  I  ike  substances. 

In  order  to  ensure  their  purity,  the  metals  used  were  obtained  by 
electrolytic  deposition  from  copper  sulphate  and  zinc  sulphate,  and 
the  copper  sulphate,  zinc  sulpnate,  and  sulphuric  acid  were  chemi- 
cally pure.  The  metals  and  liquids  composing  the  cell  were  con- 
tained in  a  glass  tube  of  special  construction,  and  the  Hquids  were 
separated  by  parchment- paper ;  the  dissolved  air  being  got  rid  of  by 
use  of  an  air-pump.  The  measurements  of  the  E.M.P.  were  always 
made  with  a  quadrant  electrometer,  so  that  there  was  no  polarisation, 
and  the  electrometer  reading  was  taken  directly  after  the  zinc  was 
introduced  into  the  liquid,  to  prevent  a  coating  of  hydrogen  being 
formed,  at  the  higher  temperatures,  by  the  action  of  the  sulphuric 
acid  on  the  amalgamated  zinc.  The  results  obtained  with  the  cells 
were  as  follows : — The  E.M.F.  of  a  Daniell  cell  with  sulphuric 
acid  increases  with  the  temperature,  and  the  value  of  the  tempe- 
rature-coefficient depends  on  the  degree  of  concentration  of  the  liquids 
in  the  cell,  increasing  with  an  increase  in  the  concentration  of  the 
sulphuric  acid,  until  the  solution  contains  about  80  per  cent,  of 
the  acid,  when  it  attains  a  maximum  valae,  and  diminishes  when  the 
concenti*ation  is  increased  beyond  this  point.  The  temperature- co- 
efficient increases  continuously  without  attaining  a  maximum  as  the 
concentration  of  the  copper  sulphate  is  increased. 

In  the  case  of  a  zinc  sulphate  cell,  the  E.M.F.  diminishes  as  the 
temperature  rises,  and  when  the  concentration  of  the  zinc  sulphate  is 
increased  from  a  low  degree  the  temperature-coefficient  falls  to  zero, 
and  as  the  concentration  is  further  increased  this  has  a  continually  in- 
creasing negative  value.  The  effect  on  the  temperature-coefficient  of 
varying  the  concentration  of  the  copper  sulphate  solution  is  the  same 
as  in  the  case  of  the  sulphuric  acid  cell. 

In  the  accumulator,  the  temperature-coefficient  was  found  to  increase 
with  increased  concentration  of  the  sulphuric  acid,  but  the  author 
has  not  yet  been  able  to  determine  whether  the  degree  of  concentration 
has  any  effect  on  the  E.M.F.,  as  the  latter  begins  to  diminish  as  soon 
as  the  charging  current  is  discontinued,  at  first  rapidly,  and  then 
slowly,  but  not  slowly  enough  to  enable  any  conclusions  to  be  drawn 
from  the  measurements  of  E.M.F.,  each  of  which  occupied  about 
six  minutes. 

During  the  experiments  on  the  accumulator,  whilst  evolution  of  gas 
was  observed  from  the  lead  plates  when  it  was  placed  under  the  air- 
pump  to  free  the  sulphuric  acid  from  dissolved  air,  it  was  found 

Jigitized  by  VjOOQ IC 


394  ABSTRACTS  OF  CHEMICAL  PAPERS. 

by  depositing  lead  by  means  of  zinc  from  a  solution  of  lead  acet>ate, 
and  heating  it  in  a  vacnnm,  that  finely  divided  lead  absorbs  about 
0*206  of  its  volume  of  hydrogen.  The  absorption  of  air  by  the  accu- 
mulator plates  would  be  too  small  to  have  an  appreciable  elEect  on  the 
E.M.F. 

The  author,  however,  found  it  impossible  to  obtain  any  trustworthy 
results  from  a  cell  containing  platinum  instead  of  copper,  owing  to 
the  dependence  of  the  E.M.F.  on  the  amount  of  air  absorbed  by  the 
platinum.  G.  W.  T. 

Determination  of  the  Bpeciflo  Inductive  Capacities  of  Con- 
ducting Liquids.  By  E.  Cohn  and  L.  Arons  (Ann,  Phys,  Ghem,  [2], 
33,  13 — 31). — In  a  previous  memoir  {ibid,  [2],  28,  454),  the  authors 
gave  a  means  of  determining  the  specific  inductive  capacity  of  a  con- 
ducting  liquid  founded  on  the  result  obtained  by,  them  that  the 
dielectric  polarisation  and  conduction  are  mutually  independent. 
In  the  former  experiments,  the  highest  conductivity  did  not  exceed 
4*5  X  10~"  in  terms  of  mercury,  and  the  values  of  the  sp.  ind. 
cap.  were  found  to  be  of  much  the  same  magnitude  as  for  good 
insulators,  being  in  every  case  less  than  5.  In  the  present  paper, 
liquids  of  higher  conductivity  are  considered,  and  this  made  it 
necessary  to  devise  a  new  method,  as  the  former  one,  depending  on 
observations  of  the  rate  of  leakage  of  an  electrostatic  charge,  would 
have  required  the  observations  of  intervals  of  time  considerably  less 
than  the  millionth  of  a  second. 

The  method  used  for  the  present  inquiry  is  a  modification  of 
Silow*8  (this  Journal,  1876,  ii,  267),  founded  on  the  principle  that 
when  a  system  of  conductors  immei*sed  in  a  homogeneous  medium  is 
maintained  at  a  constant  potential,  the  work  done  against  electrical 
forces,  in  effecting  a  given  change  of  configuration,  is  proportional  to 
the  sp.  ind.  cap.  of  the  medium.  The  needle  and  one  pair  of 
quadrants  of  an  electrometer  were  joined  to  one  extremity  of  the 
secondary  of  an  induction  coil,  and  the  remaining  pair  to  the  other 
extremity.  Readings  were  then  taken  alternately  with  the  liquid  and 
with  air  only  in  the  electrometer.  By  this  means  measurements 
could  be  obtained  for  liquids  having  a  conductivity  as  high  as  16  X  lO""'*, 
or  about  3400  times  the  liighest  conductivity  in  the  former  series. 
Calling  K  the  sp.  ind.  cap.,  and  h  the  conductivity,  it  was  found  that  for 
distilled  water  K  =  76,  whilst  A;  varied  from  3'4  x  10-**tol6  x  IQ-**, 
HO  that  an  increase  of  conductivity  to  about  five  times  its  original  value 
had  no  perceptible  effect  on  the  sp.  ind.  cap.  For  ethyl  alcohol  con* 
taining  2  per  cent,  of  water,  K  =  26*5,  and  when,  by  the  addition  of 
traces  of  ammonium  chloride,  the  conductivity  was  increased  from 
2*3  X  10"^*^  to  12  X  10"^,  the  value  of  K  remained  sensibly  constant. 
For  amyl  alcohol  the  values  obtained  were  K  =  15  and 
k  =  0  16  X  10"^®.  When  successive  quantities  of  ethyl  alcohol  were 
added  to  pure  xylene,  both  K  and  A;  increased,  but  the  latter  at  first 
much  more  rapidly  than  the  former,  the  change  of  k  from  less  than 
10~^  to  COS  being  accompanied  only  by  a  change  of  K  from  2*36  to 
308. 

For    these    substances.    Maxwell's  law    connecting  sp.   ind.   cap. 
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and  index  of  refraction  does  not  hold  even  approximatelj.  the 
deviation  from  the  law  being  very  much  greater  than  even  in  the 
case  of  glass  and  the  fatty  oils.  The  author  suggests  that  it  would  be 
of  interest  to  investigate  the  sp.  ind.  caps,  of  aqueous  and  alcoholic 
solutions  of  yarious  salts  to  as  high  a  degree  of  concentration  as 
possible,  and  also  to  determine  the  same  constant  for  as  many  weli- 
defined  chemical  compounds  as  possible,  in  order  to  see  if  it  may  not 
be  possible  to  find  some  law  connecting  the  sp.  ind.  cap.  of  a  substance 
with  its  chemical  constitution.  G.  W.  T. 

Conductivity  and  Specific  Inductive  Capacity.  By  E.  CoHif 
and  L.  Arons  (Ann.  Phys.  Chem,  [2],  33,  31 — 32). — In  this  note  the 
authors  state  that  the  numbers  2 '23  and  4*43  given  by  them  in  the 
paper  referred  to  (ibid.  [2],  28,  454)  as  the  specific  inductive  capacities 
of  xylene  and  castor  oil  respectively  are,  according  to  their  later 
researches,  too  small,  and  should  be  2*36  and  4*82  respectively. 

G.  W.  T. 

Specific  Inductive  Capacity  of  Liquids.  By  F.  Tomaszbwski 
(Ann.  FItys.  Chem.  [2J,  33,  33— 42).— The  principal  object  of  this 
investigation  was  to  obtain  measurements  of  the  specific  inductive 
capacities  of  certain  liquids  in  order  to  determine,  if  possible,  some 
relation  between  the  value  of  this  constant  and  the  chemical  constitu- 
tion of  the  liquid,  which  curiously  enough  was  one  of  the  desiderata 
suggested  by  Cohn  and  Arons  (preceding  Abstracts). 

There  were  two  questions  which  presented  themselves  for  solution  : 

(1)  The  influence  of  the  Qumber  of  atoms  in  a  molecule,  requiring 
determinations  for  isomeric,  homologous,  and  metameric  compounds. 

(2)  The  effect  of  introducing  a  fresh  element  into  the  molecule, 
requiring  determinations  for  non- homologous  compounds. 

The  experiments  were  carried  out  by  Silow's  method  slightly  modi- 
fied, and  the  charges  were  obtained  from  a  battery  of  40  zinc-copper- 
water  cells. 

The  principal  results  obtained  are  given  below,  K  being  the  specific 
inductive  capacity,  and  fi  the  index  of  refraction  for  infinite  wave- 
length. 

Isomeric  Compounds,  CioHig. 


v^K. 


Oil  of  turpentine  from  Finvt  ailvettrU,  bevo- 

rotatory 
Oil  of  turpentine  from  Pinus  maritima,  Ubvo- 

rotatory 
Oil  of  turpentine  from  Pinut  AtutralU^  dex- 

trorotatofy 
Oil  of  citron 


1 -6070 

1-4689 

1-5026 

1-4561 

1-5046 

1-4685 

1-4990 

1-4706 
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Homologous  Compounds,     Aromatic  Hydrocarbons. 


Benzene  (free  from  thiophen) 

Toluene 

Parai  jlene 

Cumene  .  • 


i:-4757 

1  -4718 

not  determined. 

1*4838 


The  specific  inductive  capacities  of  isomeric  compounds  are,  there- 
fore, not  equal. 

Where  M  is  the  molecular  weight  and  d  the  density,  it  was  found 
that  the  quantity  M(n  —  l)/(i,  or  the  moleculai'  refi'action,  was 
sensibly  constant  for  the  isomeric  series,  as  also  were  the  quantities 
M(K  —  1)/(Z  and  M(  y/K  —  l)/d  The  specific  inductive  capacity  of 
homologous  compounds  is  seen  from  the  second  table  to  increase  with 
the  number  of  atoms.  Maxwell's  relation  d  =  ^K  is  only  approxi- 
mately true,  as  is  clear  from  the  tables  given.  G.  W,  T. 

Electric  Discharge  through  Gasea.  By  A.  Schuster  (Proc.  Boy. 
fifoc.,42, 371—379). — A  glass  vessel  is  divided  into  two  compartment8 
by  means  of  a  metal  plate  nearly  reaching  to  the  sides  and  connected 
1o  earth.  In  one  compartment  charged  gold  leaves  were  placed,  in 
the  other  electrodes  through  which  discharges  were  passed  from  an 
induction  coil.  No  efPect  was  observed  at  the  atmospheric  pressare, 
but  at  43  mm.  pressure  the  leaves  slowly  collapsed.  In  another 
experiment,  sparks  from  a  Voss  machine  were  passed  at  the  atmo- 
spheric pressare  between  points  or  spheres  in  the  neighbourhood  of 
charged  balls.  When  the  electrodes  were  similar,  whether  points  or 
spheres,  the  balls  collapsed  when  electrified  positively,  but  when  one 
electrode  is  a  sphere  and  the  other  a  point,  the  balls  collapse  if  their 
electrification  is  of  opposite  sign  to  that  of  the  point.  Finally,  the 
author  observes  that  in  a  partial  vacuum  incompletely  divided  into 
two  compartments  by  a  metal  screen  connected  to  earth,  a  continuous 
discharge  between  electrodes  in  one  compartment  renders  it  possible 
to  send  a  current  between  electrodes  in  the  other  compartment  with 
an  indefinitely  small  electromotive  force.  In  one  case,  a  current  of 
0*008  ampere  through  the  main  electrodes  enabled  an  E.M.F.  of 
one- fourth  volt  to  send  a  current  through  the  auxiliary  electrodes. 
The  intensity  of  the  auxiliary  current  is  greater  the  greater  the  main 
discharge  and  the  reduction  of  pressure ;  it  increases  less  rapidly  than 
the  electromotive  force  causing  it.  Anything  which  facilitates  gaseous 
diffusion  increases  the  strength  of  the  auxiliary  current. 

In  explanation  of  these  facts,  the  author  considers  that  the  two  atoms 
of  a  gas  molecule  are  charged  with  opposite  electricities,  and  are  held 
together  by  molecular  forces.  When  this  union  is  ruptured  by  the 
main  discharge,  the  atoms  diffuse  across  to  the  auxiliary  electrodes, 
and  give  up  their  electricities  to  them.  The  rupture  of  the  molecule 
is  supposed  to  take  place    at    the    negative    pole.      The    diornal 
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variations  of  terrestrial  magnetism  are  supposed  to  be  dne  to  currents 
produced  by  tidal  or  other  regular  motions,  such  feeble  currents  being 
i-endered  possible  by  the  more  powerful  discharges  which  take  place 
in  the  upper  regions  of  the  atmosphere.  H.  K.  T. 

Condiiotion  of  Blectricity  through  Oases.  Bj  F.  Nabr  (Ann, 
Phys.  Chem.  [2],  33,  296— 301).— Hittorf  (Ann.Phys,  Chem.,  7,  696) 
found  that  a  pair  of  gold  leaves  attached  to  a  stick  of  shellac,  enclosed 
in  a  tube  of  hydrogen  containing  phosphoric  acid  to  ensure  perfect 
dryness,  retained  their  charge  after  the  lapse  of  four  days,  from  which 
he  concloded  that  dry  hydrogen  does  not  conduct  electricity. 
Nahrwold  (ibid,^  5,  460),  by  a  different  method  of  experimenting, 
came  to  the  conclusion  that  the  particles  of  a  g^s  cannot  receive  an 
electrostatic  charge,  and  that  the  loss  of  charge  of  a  conductor 
exposed  to  the  air  is  due  entirely  to  the  presence  of  floating  particles 
of  dust.  The  author  considers  that  Nahrwold*B  experiments  only 
show  that  dust  is  the  chief  factor  in  causing  leakage  in  a  conductor 
exposed  to  the  air. 

He  refers  to  some  former  experiments  (tbid.  [2],  5,  145 ;  8,  266 ; 
11,  166 ;  16,  668 ;  22,  660)  made  by  him  with  a  charged  sphere  sus- 
pended within  an  insulated  conducting  envelope  containing  different 
gases  of  various  densities,  carefully  freed  from  dust.  Whilst  he 
confirmed  Hittorf 's  result  as  to  the  charge  being  retained  for  a  long 
time,  he  found  that  there  is  an  instantaneous  small  loss  of  charge, 
depending  on  the  nature  of  the  gas  and  on  its  density.  This  instan- 
taneous loss  increases  as  the  density  is  diminished,  and  a  further 
instantaneous  loss  takes  place  when  the  envelope  is  connected  to  the 
earth,  followed  by  a  gradual  and  continuous  loss  of  charge.  The 
author  attributes  this  sudden  loss  to  a  transference  of  electricity  to  the 
gaseous  molecules,  and  the  slow  dispersion  to  an  electrical  connection 
between  the  sphere  and  the  envelope.  He  has  now  repeated  the 
experiments  with  a  double  metallic  envelope  containing  gas.  The 
envelopes  were  in  the  form  of  cylinders  open  at  one  end,  and  closed 
at  the  other,  the  closed  ends  being  hemisphericaL  The  open  ends 
were  closed  by  a  sheet  of  glass  covered  with  lac  varnish,  and  the 
cylinders  were  cemented  to  it  with  their  axes  coinciding.  The  author 
then  found  a  similar  increased  loss  on  connecting  the  outer  envelope 
with  the  earth,  from  which  he  concludes  that  the  gas  between  the 
two  cylinders  acted  as  a  conductor,  putting  the  inner  one  in  connec- 
tion with  the  outer,  and  so  with  the  earth.  The  instantaneous  loss  of 
charge  was  found  to  increase  when  the  density  of  either  the  inner  or 
the  outer  portion  of  gas  was  diminished,  which  agreed  with  the 
former  results,  but  fhe  slow  dispersion  of  the  charge  appeared  to  be 
sensibly  independent  of  the  density  of  the  gas,  as  would  be  expected 
to  be  the  case  if  the  dispersion  takes  place  by  a  convection  of 
electricity  by  the  gaseous  particles,  owing  to  the  enormous  number 
in  contact  with  the  surface  of  the  envelope  at  any  moment. 

G.  W.  T. 

Bleetrical  Condtietlvity  of  Solutions  of  Neutral  Salts.  By 
G.  Jaoeb  {MonaUL^  8,  721 — 724). — The  electrical  conductivities  of 
some  salts  of  heavy  metals  have  been  measured  in  solutions  con- 
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taining  proportions  varying  from  -^  to  i^tv  ^^  ^^®  gram-molecujar 
weights  per  litre.  The  salts  thus  examined  were  lead  nitrate  and 
acetate  ;  silver  nitrate,  salphate,  and  acetate  ;  zinc  sulphate,  bromide, 
and  iodide,  and  copper  sulphate  and  acetate.  Dividing  the  observed 
conductivity  by  the  proportion  of  the  molecular  weight  in  each  case, 
the  relative  conductivity  of  the  molecular  weight  of  th^  salt  for 
different  dilutions  is  obtained.  This  plotted  against  the  dilution 
values  gives  curves  approximating  to  straight  lines,  although  in  no 
case  could  the  conductivity  be  represented  as  of  the  form.L  =  am  -h 
/3m*.  All  the  curves,  with  the  exception  of  that  for  zinc  bromide, 
appear  to  tend  towards  maxima  in  different  directions;  this  is  taken 
as  supporting  the  view  that  each  salt  has  its  own  definite  molecular 
conductivity.  H.  C. 

Comparative  Properties  of  the  Electrical  Conduoiivities  of 
Salt  Solutions.  By  G.  Jager  (Monatsh.,  8,  725— 733).— In  a  former 
paper  (this  vol.,  p.  217),  the  author  proved  that  if  L  and  Li  are  the 
molecular  conductivities  of  two  different  salt  solutions,  5  the  diameter 
of  the  molecule  of  the  solvent,  and  d,  d\  di,  d\y  those  of  the  ions, 

^  =  ;;;^  -^  yj  + ;/;;  +  %  F«>m  t^s  it  fonows  that  as « is 

increased,  the  value  ot  L/Li  will  more  nearly  approximate  to  unity,  or 
that  as  the  size  of  the  molecules  of  the  solvent  increase  all  molecular 
conductivities  approach  more  nearly  to  the  same  value.  A  rise  of 
temperature  increasing  the  sphere  of  action  of  the  molecule  in 
accordance  with  the  coefficient  of  expansion  of  the  liquid,  where  this 
last  is  small  and  only  small  changes  of  temperature  are  dealt  with, 
5  may  be  looked  on  as  constant,  and  the  above  ratio  as  independent  of 
temperature. 

To  test  the  above,  a  determination  was  made  of  the  conductivities  of 
solutions  of  sodium  and  potassium  chlorides  containing  ^  to  -^^  gi'^oi- 
equivalent  per  litre  in  water,  and  in  water  containing  20  to  60  per  cent, 
alcohol,  glycerol,  and  sugar,  in  each  of  which  cases  the  conductivity 
of  the  solvent  may  be  neglected.  Dividing  the  molecular  conduc- 
tivity of  potassium  chloride  by  that  of  sodium  chloride  in  each  case,  it 
was  found,  as  was  expected,  that  water  gave  the  highest  values  for 
the  ratio,  and  that  in  the  other  cases  the  ratio  decreased  and  approxi- 
mated more  to  unity  as  the  quantity  of  dissolved  alcohol,  glycerol,  or 
sQgar  increased,  or,  as  may  be  assumed,  the  diameter  of  the  molecale 
of  the  solvent  increased.  That  temperature  would  have  no  effect 
on  the  valae  of  the  ratio  may  be  taken  as  proved  by  the  result  of 
Xohlrausch's  experiments,  *'  that  the  resistances  of  the  ions  in  water 
are  all  altered  in  the  same  proportion  by  change  of  temperature." 

Also,  as  a  consequence  of  Kohlrausch's  theory,  L/Li  = 
(u  -i-  v)l(ui  +  t'l)  where  «,  v,  <*i,  and  vi  are  the  molecular  velocities 
of  the  ions,  it  follows  that  if  two  salts  have  one  ion  in  common,  say, 
u  =  1*1,  then  L/Li  approximates  to  unity  as  u  increases,  or  the  greater 
the  molecular  conductivities  of  two  salts  containing  a  common  ion,  the 
less  will  the  ratio  of  the  two  conductivities  differ  from  unity.  This  is 
also  found  to  hold  good  when  tested  by  the  results  of  Kohlrausch's 
own  experiments.  H.  C. 
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The  Electrical  Condactivity  of  Solutioiis  of  some  Fatty 
Acids  in  Water  and  in  Alcohols.  By  K.  Hartwiq  (Ann.  Fhys. 
Chem.  [2],  33,  58 — 80), — The  aathor  points  out  that  comparatively 
few  investigations  have  been  made  into  the  condactivity  of  other 
than  aqueous  solutions.  Of  those  known  to  the  author,  Mateucci 
(Ann.  Ckim,  Phys,y  66,  237)  was.  the  first  who  made  experiments  on 
alcoholic  solutions,  but  Wiedemann  has  thrown  doubt  upon  bis  con- 
clusion that  aqueous  and  alcoholic  solutions  of  the  same  substance 
of  the  same  specific  weight  conduct  equally  well.  Oberbeck  (Ann. 
Phys.  Chem.,  155,  595)  measured  the  resistances  of  aqueous  and 
alcoholic  solutions  of  cadmium  bromide  and  cupric  chloride,  and  found 
that  the  conductivity  was  increased  by  each  of  these  salts  in  a  manner 
dependent  on  the  salt  and  on  the  solvent.  Guglielmo  (Atti  B,  Accad. 
Torino,  17)  determined  the  conductivity  of  an  alcoholic  solution  of 
potassiom  hydroxide,  that  of  the  aqueous  solution  having  been 
previously  determined  by  F.  Kohlrausch.  Vincentini  (Mem.  B.  Accad. 
Torino  [2],  36,  22)  investigated  the  conductivity  of  alcoholic  solutions 
of  some  chlorides,  and  found  that  there  is  no  simple  relation  between 
the  solability  and  the  conductivity.  Bartoli  (VOrosi,  7,  3)  showed 
that  paraffin  and  naphthalene  can  be  made  into  conductors  by  the 
addition  of  amylic  alcohol  and  phenol.  The  same  author  (B.  Acad. 
Lincei,  1,  550)  investigated  the  conductivity  of  various  mixtures  of 
organic  compounds ;  and  Lenz  (Mem.  Ac.  Sci.  St.  Fetersbourg,  7,  30) 
made  some  researches  in  the  conductivity  of  aqueous  and  alcoholic 
solutions,  in  the  course  of  which  he  completely  demonstrated  the 
falseness  of  Mateucci's  conclusions.  The  author  selected  the  fatty 
acids  for  his  experiments,  as  being  very  soluble  in  several  media. 

The  measurements  were  made  by  the  Wheatstone  bridge  method, 
with  a  telephone  as  indicator.  The  substances  experimented  on  were 
solutions  of  formic,  acetic,  and  butyric  acids  in  water,  and  in  methyl, 
ethyl,  and  amyl  alcohols.  The  measurements  were  made  immediately 
after  the  solutions  were  made,  and  as  none  of  them  occupied  more 
than  an  hour,  it  was  found  that  the  results  were  not  sensibly  affected 
by  the  etheridcation  which  always  takes  place  when  organic  acids  and 
alcohols  are  mixed. 

With  the  exception  of  two  of  the  solutions  of  formic  acid,  the 
author  finds  that  the  conductivity  reaches  a  maximum  at  a  certain 
concentration,  and  that  this  maximum  is  reached  the  sooner  the  worse 
the  conductivity  of  the  acid. 

The  table  below  gives  the  percentage  of  acid  for  which  each 
solution  has  the  maximum  conductivity : — 


Solution. 

Acids. 

Foimic  acid. 

Acetic  acid. 

Butyric  acid. 

Water 

30 
100 
100 

16-6 
80  0 
490 
64  0 

120 

Methyl  alcohol 

17*3 

Ethyl  alcohol 

21-6 

Amvl  alcohol ........  ... 

26*0 
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Thns  the  greater  the  quantity  of  carbon  present  in  the  acid  the 
sooner  is  the  mazimam  conductivity  attained,  and  the  greater  the 
quantity  of  carbon  present  in  the  solvent  the  later  is  the  maximum 
attained,  the  conductivity  being  diminished  by  an  increase  of  the 
quantity  of  carbon  present  either  in  the  acid  or  in  the  solvent. 

The  author  attributes  the  anomalous  behaviour  of  formic  acid  with 
regard  to  electrical  con d  activity,  together  with  similar  anomalies 
which  it  exhibits  with  respect  to  its  other  physical  properties,  to  the 
absence  of  the  group  methyl  from  its  composition.  Cr.  W.  T. 

Electric  Leakage.  By  J.  J.  Thomson  and  H.  F.  Newall  (Proc,  Boy. 
Soc.,  42,  410 — 4r29). — The  liquid  experimented  on  is  contained  in  a 
cylindrical,  metallic  vessel,  connected  to  earth,  in  which  a  metal  cylinder 
in  SQspended  by  means  of  a  silk  thread ;  this  can  be  connected  either 
with  a  battery  or  with  a  quadrant  electrometer.  The  inner  cylinder, 
after  being  charged,  is  connected  with  the  electrometer,  and  readings 
taken  every  five  seconds.  Carves  are  plotted  showing  (1)  the  decrease 
of  potential  with  time ;  (2)  the  ratios  of  successive  potential  values. 
The  liquids  examined  were  benzene,  olive  oil,  carbon  bisalphide  and 
paraffin  oil,  and  were  filtered  many  times  before  use.  With  the  first 
three,  no  deviation  from  Ohm's  law  could  be  detected.  With  paraffin 
oil,  the  conductivity  is  slightly  greater  with  large  than  with  small 
di^erences  of  potential.  These  results,  where  the  E.M.F.'s  were  20 — 100 
volts,  differ  from  those  of  Quincke  (Abstr.,  1866,  959),  who  finds  that 
with  E.M.F.'s  sufficient  to  produce  a  spark  the  conduction  does  not 
even  approximate  to  Ohm's  law.  With  carbon  bisulphide,  great  dis- 
crepancies were  found  in  the  first  results;  these  were  traced  to 
differences  in  time  of  charging',  and  later  experiments  proved  that 
electric  absorption  took  place.  The  effect  was  greatest  after  redistilling 
the  carbon  bisulphide,  but  at  times  it  was  totally  absent.  The  con- 
ductivity of  all  the  liquids  was  increased  by  rise  of  temperature^  so 
that  in  this  respect  they  resemble  electrolytes.  H.  K.  T. 

The  Influence  of  Magnetio  Forces  on  the  Natare  of  the 
Heat  Conductivity  of  Bismuth.  J^y  A.  y,  Ettingshausin  (Ann. 
Fhya.  Ckeni.  [2],  33,  129— 136).— The  author  points  out  that  Righi 
(Abstr.,  1887,  1009)  and  Leduc  (Compt  rend.,  104,  1783;  105,  250) 
have  made  some  experimenta,  from  which  they  conclude  that  the 
thermal  conductivity  of  bismuth  in  a  magnetic  field  is  diminished  to 
an  equal  extent  with  the  electrical  conductivity,  supposing  the 
magnetic  lines  of  force  to  cut  the  stream  lines  for  heat  or  electricitv 
respectively  at  right  angles.  Nemst  {Ann.  Pkyg.  Okem.  [2],  31, 
760)  was  unable  to  detect  any  change  in  the  thermal  conductivity. 
The  author,  after  some  experiments  made  with  great  care,  finds  that 
the  thermal  conductivity  is  diminished,  but  to  a  much  less  degree 
than  the  electrical  conductivity.  The  decrease  in  the  thermal  con- 
ductivity is  greater  when  the  bismuth  is  impure,  but  still  much  less 
than  that  of  the  electrical  conductivity.  G.  W.  T. 

Constancy  of  the  Heat  Produced  by  the  Reaction  of  Silver 
Nitrate   with    Solutions   of  Metallic   Chlorides.     By  T.  W. 
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Richards  (Ghem.  News,  57,  16 — 17). — Tn  these  experiments,  all 
necessarj  precautions  are  observed  to  obtain  comparable  conditions : 
250  CO.  of  the  silver  nitrate  solution  (eqnal  to  4  grams  silver 
nitrate)  and  250  c.c.  of  the  salt  solution  (containing  a  gram  or  so  of 
the  salt  in  excess  of  that  required  to  precipitate  all  the  silver)  are 
poured  simultaneously  into  the  platinum  calorimeter  (Berthelot's), 
and  the  rise  in  temperature  noted.  The  averai^e  rise  in  20  experi- 
ments amounts  to  16*165  cal.  and  all  the  results  are  practically 
identical ;  the  experiments  included  sodium,  potassium,  ammonium, 
barium,  cupric,  zinc,  manganous,  nickelous,  ferrou.9,  aluminic,  ferric, 
and  chromic  chlorides  and  hydrochloric  acid.  Taking  the  following 
equation  as  representing  the  reaction,  the  author  concludes  from  these 
results  that  the  amount  of  heat  is  constant  no  matter  what  B  m  or  n 

may  be.  QR-CU  +  AgNO,  +  Aq)  =  AgCl  +  [iR»(KO,).  =  Aq]. 
(Compare  Pickering,  this  vol.  p.  333.)  D.  A.  L. 

Relatloii  between  the  Heate  of  Fonnation  of  Chlorides  and 
Sulphates  in  Aqueous  Solution.  By  I.  W.  Fat  (Ghem.  News,  67, 
36 — 87). — The  author  conducted  a  series  of  experiments  with  barium 
chloride  and  soluble  sulphates  exactly  similar  to  Bichard's  experiments 
with  silver  nitrate  and  chlorides  (see  preceding  Abstract).  There  is  not 
that  general  regularity  observed  in  the  case  of  the  sulphates  as  with  the 
nitrates,  although  the  rise  for  allied  bases  is  quite  close  ;  the  sesqui- 
oxide  salts  give  a  greater  rise  of  temperature  than  the  protoxide 
salts  do,  and  with  the  double  salts  a  still  larger  quantity  of  heat  is 
evolved,  whilst  sulphuric  acid  gives  most  of  all.  The  sulphates  in- 
eluded  in  the  experiment's  were  sodium,  potassium,  ammonium, 
magnesium,  zinc,  cadmium,  copper,  nickel,  cobalt,  ferrous  and  ferric, 
and  aluminium  potassium  alum,  potassium  chrome-alum,  ammonium 
ferrous  snlphate,  and  sulphuric  acid.  The  results  are  tabulated  in 
the  original  paper.     (Compare  Pickering,  this  vol.,  p.  833.) 

D.  A.  L. 

Alteration  in  the  Volumes ,  and  Density  of  Liquids  by  the 
Absorption  of  Qases.  By  K.  Axostroh  (Ann,  Phys,  Ghem.  [2], 
33,  223 — 233). — The  author  has  already  given  an  account  of  in- 
vestigations on  expansion  of  water  through  the  absorption  of  ga.ses 
(Abstr.,  1882,  687).  Since  this  appeared,  experiments  of  the  same 
nature  have  been  made  both  for  water  and  ethyl  alcohol,  by  Bliimcke 
(Abstr.,  1885,  215;  1887,  43,')),  but  they  do  not  agree  with  those 
made  by  the  author  or  by  Mackenzie  and  Nichols  (Abstr.,  1878,  366) 
and  Nichols  and  Wheeler  (Phil.  Mag.,  5,  11,  113),  probably  becanse 
Bliimcke's  method  did  not  allow  of  several  requisite  corrections  being 
made ;  for  example,  for  the  compression  of  the  areometer,  and  for  the 
refraction  of  light  at  the  surface  of  the  containing  vessel. 

A  summary  of  the  results  of  the  author's  previous  experiments  and 
of  the  first  series  described  in  the  present  paper  are  given  in  the 
table  below,  in  which  ^i,  ^,  ^,  are  coefficients  of  expansion  due  to 
absorption. 
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Carbonic 
acid  ^1. 

Air  ^2. 

Hydrogen  ^5. 

^1 
^3" 

Chloroform 

Nitrobenzene 

Water 

0-00188 
0- 00168 
0-00130 
0-00200 
0-00184 
0-00185 
0-00200 

0-00205 

0-00143 
0-00216 
0-00201 
0-00203 
0-00240 

0-00160 

0-00106 
0-00170 
0  00157 
0  -00152 
0- 00184 

Means  » 

118 

1-23 
1-18 
1-17 
1-22 
(109) 

1-28 
1-35 

"Benzene .  >  .  • 

1-27 

Methyl  alcohol  .... 

Kthyl  alcohol 

Ether 

1-28 
1-84 
1-30 

1-20 

1-30 

This  shows  that,  except  for  ether,  the  ratios  Si/B^  and  a,/^  are 
sensibly  constant.  Experiments  on  the  successive  absorption  of  two 
or  more  gases  gave  the  result  that  the  coefficient  of  expansion  due  to 
absorption  is  independent  of  any  previous  absorption  of  gas,  the 
total  expansion  beinc:  equal  to  the  sum  of  the  expansions  due  to  the 
absorption  of  the  different  gases. 

The  results  obtained  enable  the  change  in  the  specific  weight  of  a 
liquid  due  to  the  absorption  of  gas  to  be  calculated,  which  is  of 
practical  importance  for  specific  weight  determinations,  but  the  effect 
in  such  cases  is  so  small  that  it  need  only  be  taken  into  account  when 
the  most  extreme  accuracy  is  desired.  The  author  considers  the 
constancy  of  the  ratios  di/B^  nnd  ^/5,  to  be  the  most  important  of 
his  results  from  a  theoretical  point  of  view,  as  it  shows  that  the 
dilatation  depends  on  the  gas,  and  that  the  relations  between  the  co- 
efficients of  dilatation  due  to  absorption  are  independent  of  the  nature 
of  the  liquid;  from  this  he  concludes  that  Ostwald's  hypothesis 
(Stochiometrie,  p.  356),  founded  on  the  values  of  the  coefficient  of 
dilatation  due  to  absorption  obtained  by  the  author  and  by  Sarrau, 
namely,  that  "  the  volume  of  the  absorbed  gas  is  almost  exactly 
reduced  to  the  volume  of  its  molecules,"  is  d  priori  extremely  im- 
probable. G.  W.  T. 

Diflferential  Tonometer.  By  G.  J.  W.  Bremer  (Bee.  Trav.  Ohim., 
6,  122 — 136). — An  apparatus  for  measuring  the  difference  between 
the  vapour-tension  of  a  saline  solution  and  the  vapour-tension 
of  water  by  allowing  the  vapours  to  act  on  the  opposite  ends 
of  a  column  of  olive  oil.  It  consists  essentially  of  small  flasks  con- 
nected with  vertical  tubes  about  160  mm.  high  communicating  with 
one  another  by  means  of  a  horizontal  tube  at  the  bottom.  The 
particular  apparatus  described  consists  of  four  such  flasks.  The  flasks 
should  have  exactly  the  same  cubical  contents,  which  may  be  adjusted 
by  introducing  pieces  of  glass  rod,  and  should  coniain  equal  volumes 
of  the  solutions.  After  introduction  of  the  liquids  the  flasks  are 
cooled  to  0",  rendered  partially  vacuous,  and  oil  allowed  to  enter  from 
the  bottom  horizontal  tube  until  it  rises  to  about  half  the  height  of 
the  vertical  tube.  The  exact  pressure  of  the  air  in  the  flasks  is 
observed,  and  the  flasks  and  their  contents  are  heated  to  different 


Digiti 


ized  by  Google 


GBNERAL  AND  PHYSICAL  CHEMISTRY.  403 

temperatares  and  the  differences  between  the  levels  of  the  oil  in  the 
tabes  are  observed. 

Determinations  of  the  vapour- tensions  of  aqneons  solntions  of 
calcium  chloride  of  different  strengths  show  that  if  the  salt  is 
regarded  as  existing  in  the  liquid  in  the  anhydrous  condition,  the 
reduction  of  the  vapour-tension  increases  more  rapidly  than  the 
amount  of  calcium  chloride  present,  but  if  the  solution  is  supposed  to 
contain  the  hydrate  CaClj  -|-  6H2O,  the  reduction  of  the  vapour- tension 
is  proportional  to  the  amount  of  salt  present,  as  Wullner  has  pre- 
viously stated.  C.  H.  B. 

Dynamical  Method  of  Determining  Vapoar-pressnre.  By 
a.  Tammann  {Ann,  Pkys,  Chem.  [2],  33,  322— 337).— The  author  on 
recalculating  some  tables  given  by  Regnault  (Ann.  C him.  PAt/«.*[3], 
15,  158)  for  the  vaponr^pressure  of  pure  water  determined  by  the 
dynamical  and  statical  methods  respectively,  found  that  the  close 
agreement  of  the  results  was  only  apparent,  and  that  there  were 
really  some  considerabe  discrepancies  which  could  not  be  accounted 
for.  The  author  now  describes  a  number  of  experiments  carried  out 
principally  with  a  view  to  testing  the  dynamical  method,  following' 
Regnault  with  some  modifications  in  details.  He  concludes  that  the 
method  is  not  capable  of  giving  good  results.  In  the  case  of  un- 
saturated solutions,  when  the  current  of  air  is  passed  over  the  surface 
of  the  solution,  the  upper  layers  become  more  concentrated  than  the 
lower,  throngt  the  evaporation  being  entirely  superficial,  and  if  the 
current  pf  air  is  led  through  the  solution  errors  are  introduced,  as 
it  is  impossible  to  prevent  variation  of  pressure  and  the  scattering  of 
drops  of  the  solution  upon  the  intenor  of  the  glass  vessels.  The 
author  attempted  to  use  it  with  saturated  solutions,  using  filter-paper 
soaked  in  the  solution,  then  partly  dried,  and  introduced  into  a 
U-tube  through  which  the  current  of  dry  air  was  allowed  to  pass^ 
but  then  he  was  met  by  the  diflBculty  that  on  taking  the  tube  out  of 
the  bath  used  to  maintain  the  required  temperature,  drops  of  water 
condensed  on  the  inner  surface  of  the  tube,  and  dissolving  some  of 
the  salt  adhering  to  it  gave  rise  to  unsaturated  solutions.  The 
author  next  tried  the  method  with  hydrated  salts  in  crystals.  Here, 
however,  the  results  were  found  to  depend  on  the  velocity  of  the 
stream  of  air,  which  appeared  to  be  due  to  the  water- vapour  given  off 
dissolving  a  portion  of  the  crystals  and  forming  hydrates  containing 
less  water,  which  would  give  a  lower  vapour-pressure. 

From  some  of  the  results  obtained  during  the  last  series  of  experi- 
ments, combined  with  Pape's  result  (Ann,  Fhys.  Chem,^  124,  329) 
that  rates  of  evaporation  from  the  different  surfaces  of  irregular 
crystals  are  not  the  same,  the  author  draws  the  conclusion  that  the 
vapour- pressure  at  the  surface  of  a  crystal  is  not  the  maximum  value 
of  vapour-pressure  due  to  the  crystal.  The  vapour-pressure  at  the 
surface  depends  on  the  nature  of  the  surface,  and  is  considerably  less 
when  the  surface  is  uninjured  than  when  it  is  broken  or  otherwise 
changed.  G.  W.  T. 
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Compreasibility  of  Rock  Salt.  By  F.  Braun  (Ann,  FKy$.  Ckem, 
[2],  33,  289— 240).— The  author  in  a  recent  note  (this  vol.,  p.  214), 
whilst  giving:  the  preference  to  Bontgen  and  Schneider's  valne 
5x10"*  for  the  cubic  oompreBsibility  of  rock  salt  over  the  valne 
l'4xl0~^  found  by  him,  as  his  own  deteimination  was  a  com- 
paratively roupfh  one,  pointed  out  that  according  to  Voigt's  measure- 
ments of  elasticity  the  value  would  be  1*6  X  10"^.  The  author  has 
since  seen  a  later  paper  by  Yoigt  (Ann.  Phys,  Ghem,  [2],  15,  497) 
in  which  he  corrects  his  former  result,  as  in  obtaining  it  he  made 
use  of  a  torsion  formula  which  he  has  since  found  to  be  incorrect. 
Voigt's  later  measurements  would  give  the  value  4*2  x  10"*,  which, 
considering  the  difficulty  of  the  piezometer  method,  agrees  fairly  with 
that  obtained  by  Rontgen  and  Schneider.  G.  W.  T. 

Rate  of  Transformation  of  Metaphosphorio  Acid.     By  P. 

Sabatibr  (Gompt.  renit,,  106,  63 — %Q). — The  conversion  of  metaphos- 
phoric  acid  into  orthophosphoric  acid  involves  the  introduction  of  an 
acid  function  of  medium  activity  and  an  acid  function  of  feeble 
activity,  in  addition  to  the  original  energetic  function.  Only  the 
latter  affects  methyl-orange;  the  second  feebler  function  afFects 
phenolphthalein,  the  third  can  only  be  qualitatively  recognized  by 
means  of  the  blue  C4B.  The  acidity  of  the  liquid  h  to  methyl-orange 
remains  constant,  whilst  its  acidity  to  phenolphthalein  0  increases, 
and  affords  a  measure  of  the  progress  of  the  transformation.  When 
conversion  into  orthophosphoric  acid  is  complete  0  =  "S^,  and  at  any 
stage  of  the  change  2^  —  0  gives  the  amount  of  metaphosphoric  acid 
y  still  remaining  unaltered. 

The  metaphosphoric  acid  was  obtained  by  dissolving  phosphoric 
anhydride  gradually  in  cold  water,  and  also  by  strongly  heating  the 
ortho-acid,  and  dissolving  the  residue  in  water.  Both  preparations 
behaved  in  the  same  manner. 

These  solutions  were  heated  at  different  temperatures  for  definite 
intervals  of  time.  At  a  given  temperature,  log  y  is  proportional  to 
the  time.  The  velocity  of  the  change  at  each  instant  is  proportional 
to  the  mass  of  transformable  substance  present  in  the  system,  and 
hence  log  y  =  —  a?  log  a  +  log  6,  and  therefore  y  =  6a~*,  where  h 
is  the  value  of  y  at  the  commencement,  and  a  is  a  constant  which  is  'a 
function  of  the  temperature  and  the  concentration,  and  increases  with 
both,  but  the  exact  law  of  increase  has  still  to  be  determined. 

C.  H.  B. 

Point  of  Transition  and  Point  of  Fnsion.  By  J.  H.  Vau't 
HOFF  (Eec.  Trav.  Ghem.,  6,  36—42;  91—94;  137— 139).— The  par- 
ticular reaction  considered  is  the  conversion  of  mixtures  of  sodium 
and  magnesium  sulphates  into  astrakanite,  Na2Mg(S04)t  -|-  4HaO,  at 
temperatures  below  21 '6^  It  is  found  that  in  order  to  separate 
sodium  sulphate  from  the  mother-liquors  from  sea- water,  which  con- 
tain a  large  proportion  of  magnesium  chloride,  it  is  n^essary  to  cool 
the  liquid  below  5**,  and  hence  it  would  appear  that  the  system 
MgCla  4-  Na«S04  is  stable  below  5**,  but  at  higher  temperatures  the 
reciprocal  system  is  formed. 

If  a  solution  containing  sodium  sulphate  and  magnesium  chloride 
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in  eqniValenfc  proportions  is  placed  in  a  dilatometer,  no  anomalons 
expansion  is  observed  at  5°,  but  if  2  mols.  of  sodium  sulphate  are 
present  for  each  molecule  of  the  ma^esium  salt,  there  is  a  verj  con- 
siderable expansion  if  the  liquid  is  heated  above  5^,  and  a  consider- 
able contraction  if  it  is  cooled  below  this  temperature.  This  par- 
ticular temperature  is  in  fact  the  point  of  trauBition  between  the 
two  systems,  but  the  author  has  previouslj  observed  that  magnesium 
chloride  cannot  exist  in  presence  of  sodium  sulphate  at  temperatures 
below  5^  because  the  tension  of  the  water  of  crystallisation  of  the 
latter  salt  is  less  than  the  vapour-tension  of  the  saturated  solution  of 
the  two  salts. 

The  slow  evaporation  at  a  low  temperature  of  a  solution  containing 
eodium  chloride  and  sodium  and  magnesium  sulphates  in  equivalent 
proportions  yields  a  mixture  of  the  three  salts,  but  if  evaporation  takes 
place  at  a  higher  temperature  cubical  crystals  of  sodium  chloride  are 
obtained,  together  with  rosettes  of  astrakanite,  which  is  formed  by 
the  union  of  the  two  sulphates  with  elimination  of  water.  In 
presence  of  sodium  chloride,  formation  of  astrakanite  takes  place  at 
6^,  and  the  reverse  change  at  lower  temperatures,  whilst  in  absence 
of  sodium  chloride  astrakanite  is  formed  at  21*6°  (Abstr.,  1886,  968). 
The  reduction  of  the  point  of  transition  from  21*6**  to  5°  by  the 
presence  of  sodium  chloride,  corresponds  with  the  reduction  which 
this  salt  produces  in  the  freezing  point  of  its  solution. 

The  double  acetate,  CuCa(CaH30,)4  +  8H,0,  decomposes  at  75° 
into  the  simple  salts  CaCCHjOOi  +  H,0  and  CuCCiHjO,)*  +  H,0, 
with  elimination  of  6  mols.  HjO,  and  the  change  is  accompanied  by  a 
distinct  contraction;  at  lower  temperatures,  the  double  salt  is  formed, 
and  expansion  takes  place.  The  volume  changes  are  analogous  to 
those  which  accompany  the  solidification  of  water,  and  it  was  to  be 
expected  that  the  effect  of  pressure  would  be  analogous  in  the  two 
cases. 

At  the  author's  request,  Spring  has  subjected  the  double  acetate  tq 
high  pressures  at  varying  temperatures,  and  finds  that  under  a  pres- 
sure of  6000  atmosphepes  decomposition  takes  place  at  40°.  Under  the 
same  pressure  at  16°,  there  is  no  appreciable  decomposition  if  the 
duration  of  the  experiment  is  short,  but  if  pressure  is  prolonged, 
evidence  of  decomposition  is  readily  recognisable.  Under  a  pressure 
of  2000  atmospheres,  decomposition  takes  place  distinctly  at  50**  (com- 
pare this  vol.,  p.  341). 

Yan't  HofE  points  out  that  determinations  of  the  minimum  pressure 
•required  to  produce  reactions  of  this  kind,  together  with  measurements 
of  the  resulting  changes  in  volume,  will  make  it  possible  to  express 
in  kilogram-metres  the  absorption  of  energy  involved  in  the  reaction, 
and  conversely  the  liberation  of  energy  resulting  from  the  reverse 
change.  C.  H.  B. 

The  Position  of  Atoms  in  Space.  By  J,  Wislicenus  (J?er.,  21, 
581 — 585). —  Lttssen  has  challenjred  Van't  HofE  and  Wislicenus  to 
state  their  views  on  units  of  affinity  from  the  standpoint  of  their 
geometric  theory,  and  he  affirms  that  the  question  of  the  position  of 
the  units  of  affinity  in  space  must  be  answered  not  after,  but  before, 
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tlie  qnestion  of  the  pofitions  of  atoms  in  space,  and  above  all  that  a 
definition  of  "  unit  of  aflBuity '*  mast  be  ^'ven  (this  vol.,  p.  218). 

The  Huthor  admits  that  his  views  qnite  bar  the  conclnsion  that 
atoms  are  material  points,  and  it  is  impossible,  therefore,  to  consider 
them  as  configurations  in  space  in  which  the  several  chemical  units  of 
action  of  polyvalent  elements  can  be  localised.  But  this  conclusion 
is  admissible  when  the  so-called  atoms  are  considered,  not  as  atoms  in 
the  strict  sense  of  the  word,  but  as  simple  groups  of  primitive  atoms, 
similar  to  the  compound  radicles  but  less  complex  ;  and  therefore  the 
position  of  the  elementary  atoms  in  the  molecule  must  be  determined 
before  Ldssen*s  demand  can  be  taken  into  earnest  consideration. 

The  author  has  shown  that  the  determination  of  the  arrangement 
in  space  of  the  atoms  in  a  molecule  is  within  the  domain  of  experi- 
ment, and  he  points  out  that  the  study  of  the  configuration  of  the 
molecule  is  the  only  way  to  solve  successfully  the  question  of  the 
distribution  in  space  of  its  spheres  of  action — the  so-called  unit«  of 
affinity.  Only  by  stad3ring  the  properties  of  molecules  can  inductive 
conclusions  be  drawn  as  to  the  properties  of  atoms. 

The  author's  views  are  stated  as  follows  : — It  is  more  probable  that 
the  atoms  are  configurations  in  space  composed  of  atoms  of  primitive 
elements  than  that  they  are  simply  points  of  energy ;  the  most  likely 
assumption  is,  therefore,  that  the  atoms  are  comparable  with  the 
compound  radicles,  and,  as  in  the  latter,  their  units  of  affinity  are 
located  in  certain  parts  from  which  they  exercise  their  action. 

It  is  possible,  in  time,  to  succeeil  in  obtaining  definite  ideas  not 
only  of  the  form  of  elementary  atoms,  but  also  of  the  relative  posi- 
tions  of  their  spheres  of  action. 

It  is  not  impossible  that  the  atom  of  carbon  resembles  more  or  less 
in  form  a  regular  tetrahedron,  and  that  the  causes  of  those  actions, 
which  are  evidenced  by  the  units  of  affinity,  are  concentrated  in  the 
angles  of  this  tetrahedric  configuration,  perhaps  for  analogous  reasons, 
and  similarly  to  the  electric  action  of  a  charged  metallic  tetrahedron. 
The  real  carriers  of  energy  would  finally  be  the  primitive  atoms, 
exactly  as  the  chemical  energy  of  compound  radicles  is  the  resultant 
of  the  energy  of  the  elementary  atoms.  F.  S.  K. 

The  Atomic  Weights  of  the  Elements.  By  A.  Bazaroff  (/. 
Bush,  Chem.  Soc.,  1887,  61—78). — The  author  finds  that  the  variation 
in  the  numbers  expressing  the  atomic  weights  of  the  elements, 
arranged  according  to  the  periodic  system,  is  analogous  to  the  changes 
in  the  properties  of  the  elements  and  their  compounds.  When  the 
most  probable  numbers  for  the  atomic  weights  of  the  elements  are 
arranged  according  to  the  periodic  law,  and,  either  in  the  horizontal 
or  in  the  vertical  series,  the  atomic  weight  of  an  element  is  divided  by 
the  atomic  weight  of  the  element  with  the  next  lower  atomic  weight, 
products  are  obtained  which  decrease  regularly  with  increase  in  the 
atomic  weights  compared.     In  the  horizontal  series,  the  maximum  is 

found  to  correspond  with  the  relation  of  — ?  =  ^    =  1'2953,  the 
^  Li       701 

Bi         207*5 
minimum  to  --  =r  .  .      .  =  10054.     This  decrease,  however,  is  not 
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continuoas,  the  products  alternately  decreasing  and  increasing,  as  is 
seen  from  the  following  examples  : — 

^  =  1-0411,    ^}-  =  11295,    ^  =  1-0355,    ?.  =  11057, 
Na  Mg  Al  bi 

I  =  10329,    ^  =  11060,  (fee. 

This  relation  is  best  represented  graphically,  the  order  of  atomic 
-weights  standing  as  abscisssa,  and  the  aforesaid  quotients  as  ordinates : 
in  this  way  a  carve  of  zigzag  form  is  obtained.  This  relation  is 
expressed  by  the  author  in  the  form  of  a  law,  namely,  that  **  the 
increase  in  the  atomic  weights  of  the  elements  proceeds  with  a 
variable  intensity,  the  smaller  coefficient  of  change  varying  with  the 
larger  in  such  a  way  that  both  regularly  decrease." 

Another  regularity  is  observed  in  the  vertical  groups,  for  example, 
with  the  coefficients  in  the  second  group : — 

Ms  =  2-6366,    ^  =  1-6671,    ^  =  16257,    |^  =  1^3456, 
Be  Mg  Ca  Zn 

^  =  1-2795,    ?5  =  1-2252. 

This  change  the  author  expresses  by  the  law :  "  In  the  vertical 
series  in  the  periodic  system,  the  relation  of  tv7o  neighbouring  atomic 
-weights  decreases  with  increasing  atomic  weight,  but  this  decrease  is 
alternately  larger  and  smaller."  Neither  of  these  fnnctions  extends  to 
the  whole  periodic  system,  as  there  are  many  elements  whose  atomic 
weights  are  not  yet  determined  with  sufficient  accuracy.  Yet  it  is 
possible,  from  the  data  which  are  to  hand,  to  state  the  following 
general  law :  "  The  magnitude  of  the  atomic  weight  of  each  element 
is  determined  by  the  magnitude  of  the  atomic  weights  of  the  elements 
next  to  it  in  the  periodic  system  both  horizontally  and  vertically." 

The  author  further  analyses  the  exceptions  k>  the  said  rules,  and 
expresses  the  opinion  that  several  of  them  are  due  to  the  atomic 
weights  not  being  determined  with  sufficient  accuracy,  but  it  is 
difficult  to  say  how  far  he  is  right  in  correcting  several  of  the  better 
determined  numbers  (he  assumes  for  Tl  202  instead  of  203-7 !).  Not- 
withstanding the  apparently  complicated  character  of  the  relation 
pointed  out,  the  author  thinks  it  possible  that  when  the  fundamental 
data  are  more  exactly  determined,  it  may  be  possible  to  calculate  the 
atomic  weight  of  an  element  with  greater  accuracy  than  is  the  case  at 
present.  B.  B. 

Raoult'B  Method  of  Determining  Molecular  Weights.*  By  V. 
Meyee  (Ber.,  21,  536 — 539).  In  investigating  some  derivatives  of 
benzil,  two  series  of  isomeric  compounds  were  obtained ;  both  series 
have  the  same  constitution,  in  the  ordinary  sense  of  the  word,  and  are 
yet  distinct  from  one  another  and  yield  different  derivatives.      The 

•  Rooulf '8  papers  on  this  method  are  Abstr.,  1888,  7,  278,  962 ;  1884,  254,  701, 
808,  962, 1248  j  1885,  122,  858  j  1886.  197,  763.    Compare  also  this  toI.,  p.  361. 
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Ph-c :  R 

isomerism  of  the  two  series  is  expressed  bj  tbe  formalie         | 

Ph-CIR 

PhC  :  R 
and         I 

RICPh. 
By  means  of  a  modification  of  Raonlt's  method  for  determininfr 
molecular  weight;  by  measuiins:  the  amount  by  which  the  solidifying 
point  of  a  solvent  is  lowered  by  a  known  weight  of  a  dissolved  sub- 
stance, it  is  shown  that  the  molecular  weight  of  the  compounds  of  the 
two  series  in  question  is  identical.  The  method  employed,  which  only 
involves  the  use  of  an  ordinary  thermometer  divided  into  OV  and  a 
simple  apparatus,  will  be  described.  N.  H.  M. 

Application  in  Chemical  Laboratories  of  Raonlt's  Method 
for  Determining  Molecolar  Weights.  By  K.  Auwcrs  (Ber,,  21, 
701 — 719). — The  use  of  Raoult's  method  for  determining  molecular 
weights  by  V.  Meyer  (preceding  Abstract)  led  to  a  consideration  of 
the  conditions  necessary  for  its  successful  application.  The  exception 
which  many  solutions,  notably  those  of  inorganic  salts  in  water,  show 
to  the  law  put  forward  by  Raoult  (Abstr.,  1886,  763),  renders  this 
law  useless  for  practical  purposes,  and  the  relation  M  =  T/A,  where 
M  is  the  molecular  weight,  T  the  molecular  depression,  and  A  .the 
depression  caused  by  1  gram  of  substance  in  100  grams  of  solution,  is 
used.  It  is  recommended  to  first  determine  the  value  of  T,  which  will 
be  constant  for  the  series  of  compounds  under  consideration,  by  taking 
members  of  the  series  of  known  molecular  weight.  A  measurement  of 
A  then  suffices  to  determine  M  in  subsequent  cases. 

A  great  objection  is  the  impossibility  of  working  with  relatively 
small  amounts  of  material,  for  although  the  above  relation  does  not 
hold  for  concentrated  solutions,  the  solutions  must  not  be  too  dilute, 
and  some  discrimination  is  necessary  in  adjusting  the  strength  to  give 
the  depression  which  should  be  measured  in  each  case.  With  regard 
to  the  solvents  used,  it  is  of  course  a  condition  that  no  chemical 
action  should  take  place  between  the  one  selected  and  the  substance 
under  examination.  The  selection  of  a  suitable  solvent  is  a  matter  of 
great  importance. 

Water  is  generally  objectionable  on  account  of  its  tendency  to  form 
hydrates  and  its  non-solvent  action  on  most  organic  compounds.  As 
it  is  necessary  also,  according  to  Raoult,  that  the  depression  measured 
should  not  be  less  than  0*5°,  as  the  relation  does  not  hold  when  it  is 
allowed  to  sink  below  that  value,  a  relatively  large  quantity  of 
material  is  necessary  for  each  determination.  Benzene  gives  better 
results,  but  cannot  be  used  in  the  case  of  alcohols,  phenols,  or  acids, 
and  introduces  an  element  of  uncertainty  in  dealing  with  substances 
allied  to  these. 

By  far  the  best  solvent,  and  the  one  that  can  be  used  with  the  greatest 
range  of  substanceii,  is  glacial  acetic  acid.  The  errors  in  this  case  are 
small,  and  the  measurement  of  a  depression  of  about  0'3^  suffices. 
A  great  advantage  also  is  that  this  solvent  admits  of  working  at 
ordinary  temperatures.     It  is,  however,  found  necessary,  owing  to  its 
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hygroscopic  natare,  to  conduct  the  experiments  in  a  closed  space,  and 
an  apparatus  has  been  devised  and  is  described  by  means  of  which  this 
is  easily  rendered  possible.  A  thermometer  divided  to  one-tenth  of  a 
d^ree  was  used,  and  this  was  found  to  give  sufficiently  accai-ate 
results.  Experiments  are  detailed  with  naphthalene  and  picric  add, 
acetanilide  and  benzil,  and  the  isomeric  diacetyl-oompounds  of 
^.dipheny  Iglyozime. 

In  oonclusion,  the  author  recommends  the  use  of  Raoult's  method  in 
those  cases  where  vapour-density  determinations  are  not  possible. 

H.  0. 

Jaonitroao-compounds.  By  E.  Bbckmann  (Ber.,  21,  76Q — 769). 
— The  application  to  the  ketoximes  of  Raoult's  method  for  the  deter- 
mination of  the  molecular  weight  by  the  lowering  of  the  freeziug 
point,  has  led  to  the  important  result  that  the  molecular  weights  are 
twice  as  large  as  has  hitherto  been  assumed.  The  compounds  experi- 
mented with  were  acetoxime  and  camphoroximo ;  the  solvent  being 
beneene. 

With  benzaldoxime  and  anisaldoxime,  results  were  obtained  point- 
ing  to  molecular  weights  about  one  and  a  half  times  as  great  as  those 
previously  adopted;  these  results  are,  however,  doubtless  due  to 
partial  dissociation  of  the  double  molecule.  A.  J.  G. 

Desicoation  of  Gases.  By  J.  D.  Van  der  Plaats  (Bee.  Trav. 
Chim.y  6,  45—59). — ^An  extended  historical  summary  of  the  various 
methods  which  have  been  proposed  for  the  desiccation  of  gases, 
together  with  an  account  of  experiments  made  by  the  author. 
Anhydrous  calcium  chloride  is  more  efficient  than  calcium  chloride 
containing  2  mols.  H3O,  but  the  difference  diminishes  at  low  tempera- 
tures. Calcium  oxide  absorbs  moisture  more  slowly  than  anhydrous 
calcium  chloride,  and  leaves  twice  as  much  water  in  the  air  as  calcium 
chloride  containing  2  mols.  H20.  Fused  potash  acts  rapidly  and 
much  more  completely  than  anhydrous  calcium  chloride,  but  less 
rapidly  and  less  completely  than  concentrated  sulphuric  acid.  Potash 
solution  of  sp.  gr.  1*25  loses  a  considerable  quantity  of  water  it  a 
current  of  air  is  passed  through  it  for  some  time. 

Ammonia  is  almost  completely  dried  by  fused  potash. 

Calcium  chloride  is  a  convenient  but  not  very  efficient  desiccating 
agent.  If  the  solution  has  been  evaporated  at  180^,  it  always  contains 
calcium  oxide,  which  cannot  be  neutralised  even  by  the  prolonged 
action  of  carbonic  anhydride  or  hydrogen  chloride  so  long  as  the  salt 
remains  dry. 

Phosphoric  anhydride  is  the  best  of  all  desiccating  agents  at  present 
known,  but  it  is  inconveniently  light  and  bulky.  Not  unfrequeutly  it 
contains  phosphorous  anhydride,  but  this  can  be  removed  by  Stas's 
method  of  distilling  it  in  dry  air. 

Conceutrated  sulphuric  acid  is  cheap  and  convenient,  allows  the 
speed  of  the  gaseous  current  to  be  watched,  aud  dries  gases  almost 
perfectly.  It  gives  ofE  no  vapours,  and  when  cooled  its  efficiency  is 
increased.  It  must  not  contain  sulphuric  anhydride,  and  the  presence 
of  6  to  8  per  cent,  of  water  is  desirable  in  order  to  ensure  absence  of 
the  anhydride  in  the  gas  which  is  passed  through  the  acid.     Some- 
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times  the  acid  contains  snlphnrons  anhydride,  bat  this  is  readily 
removed  by  a  current  of  dry  air  or  by  boiling  the  acid.  Snlphuric 
a(;id  will  dissolve  carbonic  anhydride,  but  this  gas  is  removed  in  a 
few  minutes  by  passing  a  current  of  air  into  the  liquid.  The  distribu- 
tion of  sulphuric  acid  with  a  view  to  expose  a  large  surface  is  best 
effected  by  means  of  broken  glass.  Pumice  should  be  boiled  with 
sulphuric  acid  containing  a  little  nitric  acid  in  order  to  remove 
chlorides  and  fluorides  and  metallic  oxides  which  might  absorb  oxygen. 
Sulphuric  acid,  especially  if  cooled,  is  practically  as  efficient  as 
phosphoric  anhydride,  and  the  errors  due  to  its  employment  are 
certainly  not  greater  than  those  arising  from  the  use  of  india-rubber 
connections  or  from  neglect  to  remove,  by  heating,  the  layer  of  moist 
gas  condensed  on  the  surfaces  of  the  glass  vessels. 

India-rubber  cannot  be  completely  dried  on  a  sand-bath,  but  should 
be  kept  over  sulphuric  acid  in  the  dark  for  a  long  time.  Tubing  with 
walls  5  mm.  thick  allows  air  and  aqueous  vapour  to  pass  extremely 
slowly,  and  its  power  of  absorbing  carbonic  anhydride  is  at  a  minimum. 

Drying  tubes,  Ac.,  which  have  to  be  weighed  should  be  kept  under 
a  bell-jar  contarining  vessels  filled  with  the  same  desiccating  agent  as 
the  tubes  themselves  contain.  G.  H.  B. 

Delicate  Thermometer  for  Lecture  Purposes.  By  S.  Youxo 
(Ohem.  News  J  56, 261). — For  this  purpose  the  author  recommends  an  air 
thermometer  of  the  form  commonly  employed  to  show  the  expansion  of 
air  with  rise  of  temperature,  but  using  a  volatile  liquid  such  as  ether  in 
place  of  mercury  or  sulphuric  acid;  to  make  the  column  of  liquid  visi- 
ble at  a  distance,  a  little  absolute  alcohol  coloured  with  aniline  red  is 
added.  The  apparatus  employed  by  the  author  had  the  following  dimen- 
sions :  the  cylinder  at  the  bottom  containing  the  air  confined  by  ether 
was  17  mm.  in  diameter  and  130  ram.  long,  the  narrow  tube  extended 
700  mm.  above  this  cylinder  and  had  a  diameter  of  2*8  mm.,  above  this 
there  was  a  reservoir  large  enough  to  hold  the  ether  when  the  terape- 
lature  got  beyond  the  range  of  the  thermometer.  The  total  rise  of 
column  for  10°  in  the  thermometer  described  was  510  mm. ;  for  l** 
between  0*  and  1°  the  rise  =  40  mm.,  whilst  between  9*  and  10**  it  = 
82  mm.  D.  A.  L. 

Lecture  Experiment  for  Demonstrating  the  Valency  of 
Metals.  By  B.  Lkpsius  (Ber.,  21,  556— 561).-— The  method  which 
Nilson  and  Petterson  have  recently  described  for  determining  the 
atomic  weights  of  the  rare  earths  can  be  employed  for  demonstrating 
the  valency  of  metals.  A  quantity  of  the  pure  met^l,  proportional  to 
its  atomic  weight,  is  heated  in  gaseous  hydrogen  chloride,  the  volnme 
of  liberated  hydrogen  being  proportional  to  the  valency  of  the  metal. 
For  various  reasons  many  of  the  metals  offer  great  difficulties  in 
carrying  out  thi*s  experiment,  and  the  author  recommends  thallium, 
Kinc,  and  aluminium  as  the  most  suitable  examples.  The  hydrogen 
chloride,  which  must  be  perfectly  dry,  is  obtained  by  acting  on  solid 
sublimed  ammonium  chloride  with  concentrated  sulphuric  acid  in  a 
Korblad's  apparatus ;  it  is  passed  through  a  combustion  tube  which 
contains  weighed  portions  of  the  above-named  metals  (twice  the 
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atomic  weight)  placed  at  intervals  of  10  cm.  from  one  another.  The 
liberat'Od  hydrc^en  is  collected  in  a  graduated  three-limbed  glass 
apparatus  filled  with  a  5  per  cent,  solution  of  potash  and  provided 
with  a  mercnry  seal.  By  heating  the  metals  successively,  the  hydro- 
gen evolved  from  each  can  be  collected  separately  and  the  volumes 
compared  directly.  F.  S.  K. 


Inorganic  Chemistry. 


The  CompoBition  of  Water  by  Volnme.  By  A.  Scott  {Proc, 
Roy.  Soc.y  42,  396—400). — The  ratio  by  volume  in  which  oxygen  and 
hydrogen  combine  at  O''  and  760  mm.  is  redetermined.  The  apparatus 
is  so  arranged  that  both  gases  are  measured  in  the  same  vessel,  a 
separate  vessel  being  used  for  exploding.  After  explosion,  the  residue 
was  analysed  by  exploding  with  oxygen  or  hydrogen  and  the  impurity 
(nitrogen  and  carbonic  anhydride)  determined.  The  oxygen  was 
obtained  from  potassic  chlorate  and  from  mercuric  oxide  prepared 
from  the  nitrate,  the  hydrogen  was  obtained  by  electrolysis.  The 
ratio  obtained  is  1*994 : 1,  which  with  15'9627  for  the  density  of 
oxygen,  gives  16*01  as  the  atomic  weight  of  oxygen.  H.  K.  T. 

The  Weldon-Pechiney  Process  for  the  Manufacture  of 
Chlorine  from  Magnesium  Chloride.  By  J.  Dswar  (/.  8oc. 
Chenu  Ind.n  6,  775 — 790). —This  process,  which  was  patented  in 
June,  1884  (Eng.  Pat.  9306),  has  recently  been  worked  at  Salindren 
on  an  experimental  plant  designed  for  the  daily  production  of  1  ton 
of  chlorine,  and  may  be  briefly  described  as  follows : — The  raw 
material  employed  is  hydrochloric  acid,  the  operations  being  (1) 
dissolving  magnesium  oxide  in  hydrochloric  acid;  (2)  preparing 
magneRium  oxychloride ;  (3)  crushing,  breaking,  and  sifting  the  oxy- 
chloride ;  (4)  drying  the  oxychloride ;  and  (5)  decomposing:  the  oxy- 
chloride. The  magnesium  oxide  to  be  dissolved  in  hydrochloric  acid 
is  a  portion  of  that  which  results  from  the  fifth  operation.  The 
hydrochloric  acid  also  results  in  part  from  the  fifth  operation  and  the 
remainder  from  the  decomposition  of  salt.  The  solution  obtained 
is  evaporated  down  to  the  point  at  which  it  will  contain  not  more  than 
about  six  equivalents  of  water,  and  is  then  converted  into  oxychloride 
by  mixing  one  equivalent  of  magnesium  chloride  with  one  and  a  third 
equivalents  of  magnesium  oxide.  This  operation  lasts  only  about 
20  minutes,  but  during  this  time  the  whole  mass  becomes  very  hard 
and  during  solidification  disengages  much  heat.  The  product  is  then 
in  the  form  of  solid  pieces  of  different  sizefi  along  with  a  small 
quantity  of  powder.  It  is  necessary  to  reduce  this  material  to  frag- 
ments, of  which  the  largest  shall  not  exceed  the  size  of  a  walnut,  and 
further  to  clear  them  of  dust  which  might,  when  in  the  decomposing 
furnace,  prevent  free  passage  of  air  through  the  mass ;  this  is  effected 
by  crushing  it  between  cylinders  bristling  with  diamond  points,  and 
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then  passing  it  throngli  a  rotating  sieve.  The  oxjchloride  is  then  dried, 
this  operation  being  necessary,  as  in  the  decomposition  a  larger 
quantity  of  free  chlorine  and  a  smaller  amount  of  hydrogen  chloride 
are  produced  if  the  material  contains  less  water,  and  the  decompoai- 
tion  is  performed  at  a  higher  temperature,  both  conditions  being 
realised  by  drying  previous  to  decomposition.  The  dried  oxycfaloride 
is  then  decomposed  in  a  special  apparatus  consisting  of  a  series  of 
fhmaces  provided  with  decomposing  chambers  heated  by  a  movable 
regenerative  burner,  the  ozychloride  being  decomposed  in  a  current 
of  air.  The  author*8  theory  of  the  decomposition  which  goes  on  in  the 
furnace  is  that  in  the  first  stage  there  is  a  rapid  evolution  of  steam, 
the  steam  decomposing  a  portion  of  the  magnesium  chloride  with 
formation  of  hydrogen  chloride  which  passes  off  with  the  vapour  of 
water.  Anhydrous  magnesium  chloride  and  magnesium  oxide  I'eroain, 
and  this  mixture  then  undergoes  decomposition  into  magnesium  oxide 
and  chlorine  by  the  action  on  it  of  atmospheric  oxygen.  The  products 
are  drawn  off  from  the  furnace  by  means  of  a  diminished  pressure 
steadily  maintained,  an  aspirator  being  employed  which  acts  through 
an  ordinary  hydrochloric  acid  condensing  tower,  a  number  of  sand- 
stone  boubonnes  and  a  glass  tube  refrigerator,  the  latter  being  in 
immediate  connection  with  the  decomposing  furnace.  The  hydro- 
chloric acid  is  condensed  in  these  apparatus,  whilst  the  mixture  of 
air  and  chlorine  passes  on  through  the  aspirator  and  is  employed 
fol*  the  manufacture  of  chlorate :  for  this  purpose,  it  is  driven  into 
special  apparatus,  wherein  the  chlorine  acts  on  calcium  hydroxide 
and  gradually  transforms  it  into  a  mixture  of  calcium  chlorate  and 
calcium  chloride.  D.  B. 

Nitrogen  Chloride.  By  L.  Gatteemank  {Ber,y  21,  751—757).— 
The  composition  of  nitrogen  chloride  has  not  yet  been  satisfactorily 
determined;  weighed  quantities  of  the  chloride  have  never  been 
analysed,  but  merely  the  ratio  of  nitrogen  to  chlorine  determined  in 
an  unknown  amount  of  the  chloride,  and,  as*is  well  known,  the  results 
obtained  by  different  observers  are  by  no  means  in  accordance.  In 
the  present  research,  the  experiments  were  carried  on  as  far  as  possible 
in  the  glass  case  devised  by  V.  Meyer  (J5er.,  21,  26). 

The  nitrogen  chloride  was  prepared  in  the  usual  manner  by  the 
action  of  chlorine  on  a  solution  of  ammonium  chloride,  ^o  sign  of 
the  formation  of  the  chloride  was  visible  until  more  than  half  the 
chlorine  was  absorbed,  when  the  formation  of  minute  dix>ps  was 
noticeable  in  the  layer  of  liquid  drawn  up  by  capillary  attraction  on 
the  sides  of  the  fiask ;  this  soon  spread  and  formed  a  thin  film  on  the 
surface  of  the  liquid,  and  this  film  in  turn  gradually  separated  into 
larger  drops,  the  heavier  of  which  sank,  but  were  again  brought  to  the 
surface  by  the  nitrogen  bubbles  formed  in  the  slight  decomposition 
which  goes  on.  When  no  more  drops  are  formed,  the  chloride  by 
careful  shaking  was  made  to  fall  into  a  small  leaden  capsule  provided 
with  a  handle.  It  was  then  poured,  with  the  aid  of  a  funnel,  into  a  thin- 
walled  separating  funnel,  the  ammonium  chloride  solution  removed 
by  a  pipette,  and  the  nitrogen  chloride  repeatedly  washed  by  shaking 
with  water  until  the  washings  no  longer  gave  a  chlorine  reaction.    To 
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assist  ihe  removal  of  dissolved  chlorine  from  the  oil,  air  was  repeatedly 
blown  through  it  by  means  of  a  ^lass  tabe,  so  that  the  oil  was  dis- 
seminated through  the  liquid  in  small  drops.  The  saccessfal  carry- 
/  ing  out  of  these  operations  shows  that  nitrogen  chloride  is  by  no  means 
so  readily  exploded  as  has  usually  been  supposed.  The  purified  oil 
was  next  transferred  to  a  thin  gkss  flask  (an  operation  attended  with 
much  danger  owing  to  the  friction  of  the  stopcock  of  the  separating 
funnel),  dried  by  agitation  with  a  small,  clean  piece  of  fused  calcium 
chloride,  and  poured  into  the  weighing  glass — a  weighed  cylindrical 
vessel  of  about  1  c.c.  capacity,  provided  with  a  stopper  not  quite  air- 
tight. The  weighing  was  eifected  in  the  usual  manner,  save  that  a 
glass  screen  was  again  employed.  The  weighed  substance  was  then 
decomposed  by  aqueous  ammonia,  and  the  chlorine  estimated  as  silver 
chloride.  The  results  showed  that  the  product  of  the  action  of 
chlorine  on  ammonium  chloride  is  invariably  a  mixture  of  several 
chlorinated  ammonias,  and  that  the  product  was  richer  in  chlorine 
the  longer  the  oil  was  in  contact  with  chlorine,  but  under  no  condi- 
tions was  the  trichloride  obtained  directly. 

After  washing  out  the  ammonium  chloride  as  described  above,  the 
s^arating  funnel  containing  the  crude  product  covered  with  a  few 
drops  of  water  was  placed  horizontally,  and  a  moderately  strong  stream 
of  chlorine  passed  through  for  half  an  hour.  The  oil  so  obtained, 
after  washing  and  drying,  was  analysed,  and  proved  to  be  pure  nitro- 
gen trichloride. 

Nitrogen  chloride  explodes  on  exposure  to  a  strong  light — either 
bright  sunshine  or  magnesium  light,  although  not  so  readily  in  the 
latter  case.  As  in  the  author's  experiments,  no  explosions  occurred 
for  which  a  cause  could  not  be  assigned,  it  seems  very  probable  that 
the  so-called  spontaneous  explosions  experienced  by  other  observers 
may  be  attributed  to  the  action  of  light. 

About  \  gi-am  of  nitrogen  chloride  was  heated  in  a  thin- walled  tube 
immersed  in  a  beaker  filled  with  liquid  vaselin.  Up  to  90^  no  change 
was  observed,  but  about  95°  a  violent  explosion  suddenly  occurred. 
As  has  been  noticed  before  in  the  explosion  of  nitrogen  chloride,  the 
main  force  of  the  explosion  was  exerted  in  a  downward  direction. 

A.  J.  G. 

Pyrophosphates.  By  G.  v.  Knorrb  and  E.  Oppelt  {Ber.,  21, 
769— 773).— Pahl  has  stated  (this  Journal,  1875,  375,  774)  that  he 
obtained  an  acid  calcium  pyrophosphate  by  the  action  of  oxalic  acid 
on  normal  calcium  pyrophosphate :  although  closely  following  his 
directions,  the  authors  have  failed  to  obtain  any  such  salt,  pyrophos- 
phoric  acid  being  formed,  nor  is  any  acid  pyrophosphate  formed  by  the 
action  of  pyrophusphoric  acid  on  the  normal  salt. 

By  adding  calcium  chloride  to  a  moderately  concentrated  solution 
of  dihjdrogen  disodium  pyrophosphate,  a  white,  crystalline  precipitate 
is  obtained  of  the  formula  2CaHaPj07,Ca,P.i07  ■+■  GHjO,  this  can  be 
recrystallised  from  hot  water  in  which  it  is  very  sparingly  soluble. 
When  this  is  boiled  for  a  long  time  with  hot  water,  it  is  decomposed, 
and  the  residue,  after  thorough  washing,  has  the  composition 

CaH,P,07,Ca,P,0,  +  3H,0. 
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From  concentrated  solutions  of  strontium  chloride  and  dthjdrogen 
sodium  pyrophosphate,  a  slight  doccalent  precipitate  of  the  com  posi- 
tion 2Sr«Pi07,H,SrP807  -f  6H,0  is  obtained  ;  from  dilute  solutions,  a 
crystalline  precipitate  separates  of  the  formula  3SrjPa07,SrH,Pa07  + 
2U2O1  whilst  if  the  solution  is  heated  to  boiling,  the  salt 

8Sr,P,07,SrH2P20,  +  H,0 
is  formed. 

Solutions  of  barium  chloride  and  dihydrogen  sodium  pyrophosphate 
when  mixed  in  the  cold  yield  the  white  crystalline  salt 

BaaP,07,BaH,P,07  ■+■  3H,0.  A.  J.  G. 

Action  of  Arsenious  Trisulphide  on  Iodine.  By  B.  Schneidvr 
(J.  pr.  Chem.  [2],  36,  498 — 515). — A  solution  of  iodine  in  carbon 
bisulphide  is  without  action  on  natural  arsenious  trisulphide  (orpi- 
ment),  but  reacts  with  that  precipitated  by  hydrogen  sulphide,  form- 
ing arsenious  iodide  and  sulphur.  Attempts  to  prepare  the  compound 
As-4S3,2Asl3  by  heating  a  mixture  of  iodine  and  arsenious  trisulphide 
in  the  ratio  AssSj :  61,  were  not  successful.  The  mixture  fused  at  a 
low  temperature  to  a  homogeneous  mass  of  a  brown  colour,  which 
diftsolved  almost  entirely  in  carbon  bisulphide ;  on  evaporation  of  the 
solvent  nothing  but  arsenious  iodide  and  sulphur  crystallised  out.  On 
distilling  a  mixture  of  arsenious  trisulphide  and  iodine  in  the  ratio 
AsfSi  :  61  until  two-thirds  of  the  material  had  passed  over,  the  distil- 
late was  found  to  contain  58  63  per  cent,  of  free  iodine,  40  per  cent, 
of  arsenious  iodide,  and  1*37  per  cent,  of  sulphur;  the  residue  con- 
sisted of  55'32  per  cent,  of  arsenious  trisulphide  and  44'04  per  cent,  of 
ai-senious  iodide.  When  in  place  of  the  former,  a  mixture  of  arsenious 
iodide  and  sulphur  in  the  ratio  of  2Asl3  :  3S  was  employed,  and  the 
distillation  continued  until  half  the  material  had  passed  over,  the 
distillate  contained  69*44  per  cent,  of  free  iodine,  28  per  cent,  of 
arsenious  iodide,  and  2*56  per  cent,  of  sulphur.  These  experiments 
show  that  whilst  a  mixture  of  arsenious  trisulphide  and  iodine  is 
converted  at  moderate  temperatures  into  arsenious  iodide  and  sulphur, 
these  products  again  react  at  higher  temperatures,  reproducing  their 
generators.  If  the  distillate,  rich  in  iodine,  is  sealed  up  in  a  glass 
tube,  which  is  slightly  inclined  so  that  the  distillate  occupies  the 
higher  portion  of  the  tube,  and  gently  heated  in  a  water-bath  to  a 
temperature  of  about  72°,  a  dark-brown  liquid  which  solidifies  on  cool- 
ing trickles  to  the  bottom  of  the  tube.  By  repeated  liquations  in 
sealed  tubes  this  dark-brown  mass  becomes  perfectly  homogeneous, 
crystallising  in  hard,  brittle  plates  of  a  greyish-black  colour,  and  dull 
lustre.  The  pure  substance  melts  at  72**,  and  is  represented  by  the 
formula  Sl6,2As2T3.  On  pulverising,  it  forms  a  reddish-brown  powder 
which  by  exposure  to  the  air  rapidly  loses  iodine,  whilst  the  residue, 
consisting  of  a  mixture  of  arsenious  iodide  and  sulphur,  assumes  a 
bright-red  colour. 

On  fusing  a  mixture  of  arsenious  trisulphide  with  iodine  in  the 
ratio  AS3S3  :  41,  the  iodine  reacts  with  only  two- thirds  of  the  arsenious 
trisulphide  present.  When,  as  not  infrequently  happens,  the  {irsenious 
trisulphide  contains  arsenious  acid,  there  remains  behind,  after  fusion 
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with  iodine  and  treatment  with  carbon  bisnlphide,  an  insoluble  pale- 
jellow  powder  of  the  formnla  2A8tS3,3(AsIs,A8j0.i).  This  substance 
can  also  be  prepared  by  heating  a  mixture  of  arsenioas  trisniphide 
(1  part)  and  arsenious  iodide  (0*2  part)  with  a  large  excess  (8  to  10 
parts)  of  arsenious  iodide,  or  by  heating  a  mixture  of  arsenious  iodide 
(4  mols.)  with  arsenious  trisulphide  (1  mol.)  with  free  access  of  air. 
Under  the  microscope,  the  compound  appears  to  be  indistinctly  crystal- 
line. On  gently  heating  it,  arsenious  iodide  first  sublimes,  then 
arsenious  acid,  and  lastly  arsenioas  trisulphide. .  The  compound  is 
completely  dissolved  by  solutions  of  potash  and  ammonia,  and  is 
readily  decomposed  by  the  common  mineral  acids  and  by  boiling 
water.  G.  T.  M. 

Silicon.  By  H.  W.  Wabrbn  (Ghem,  News,  57,  54).— The  followinor 
is  a  new  method  of  preparing  silicon.  Small  bars  of  "  silicon -eisen  " 
are  suspended  in  dilute  sulphuric  acid  from  the  positive  pole  of  a 
battery  of  two  ferric  chloride  cells  and  are  in  contact  with  a  platinum 
plate  forming  the  negative  pole.  The  iron  dissolves  and  leaves  a  residue 
of  graphite,  silica,  and  amorphous  silicon,  which  is  heated  to  redness 
in  a  stream  of  carbonic  anhydride,  and  then  to  a  full  red  heat  in  a 
closed  iron  tube  with  some  zinc;  the  zinc  button  obtained  in  this 
manner  is  dissolved  in  hydrochloric  acid,  when  crystalline  silicon 
remains  undissolved  ;  by  heating  the  amorphous  silicon  at  a  fall  white 
heat  with  aluminium  instead  of  zinc,  graphito'idal  silicon  is  obtained. 
When  an  alloy  of  aluminium  and  silver  is  heated  to  an  intense  white 
heat  with  potassium  silicofluoride,  small  quantities  of  silicon  are  pro- 
duced in  the  form  of  a  bright  reddish-brown  powder.  D.  A.  L. 

Silver  Suboxide  and  the  Action  of  Potassium  Permanganate 
on  Silver.  By  C.  Fkibdheim  (Tier.,  21,  307— 318).— The  first  part 
of  this  paper  is  devoted  to  a  criticism  of  v.  d.  Pfordten's  latest  com- 
munication on  this  subject  (this  vol.,  p.  221),  and,  in  particular,  atten- 
tion is  drawn  to  the  fact  that  he  no  longer  insists  that  the  substance 
in  question  is  silver  suboxide,  but  only  that  it  is  not  metallic  silver. 
Referring  to  the  statement  that  silver  is  dissolved  by  water  acidified 
with  sulphuric  acid  and  exposed  to  the  air,  the  author  again  states 
that  the  metal  could  not  be  detected  in  the  solutions  at  the  end  of 
each  experiment  (compare  Abstr.,  1887,  1079).  The  action  of  per- 
manganate has  been  studied  under  new  conditions  in  an  apparatus  so 
contrived  that  a  solution  of  permanganate  acidified  with  dilute 
sulphuric  acid  placed  in  one  bulb  could  by  means  of  a  connecting  tube 
be  brought  in  contact  with  a  silver  miiTor  in  a  second  bulb  after  the 
bulbs  and  contents  had  been  heated  at  50*^  and  at  100°  respectively 
for  4  to  5  hours,  whilst  the  apparatus  was  connected  to  a  TOpler- 
Hagen's  mercury  pump,  and  then  allowed  to  cool.  Various  strengths 
of  permanganate  were  used,  and  in  one  experiment  spongy  silver  was 
employed,  but  the  results  in  every  case  showed  that  the  permanganate 
acted  at  once  on  the  sUver  and  completely  dissolved  it.  Experiments 
with  the  acidified  permanganate  solution  per  se  showed  that,  on  boil- 
ing, a  decomposition  occurred  with  the  separation  of  an  ochre-yellow 
or  black  oxide  of  manganese  according  to  the  concentration  of  the 
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solution,  and  that  tbis  decomposition  also  occurred,  alfchongh  to  a 
much  smaller  extent  when  the  solution  was  heated  at  40 — 50**  for  4  to  5 
hours  in  a  vacuura.  On  this  accoant,  v.  d.  Pfordten's  experiment  of 
treating  silver  with  a  boiling  acidified  permanganate  solution  in  a 
current  of  carbonic  anhydride  was  not  repeated,  but  in  its  stead  the 
experiment  in  a  vacuum  was  modified  to  the  extent  of  filling  the  cold 
yacuons  apparatus  with  pure  carbonic  anhydride  (free  from  air)  under 
pressure;  connection  was  then  made  between  the  bulbs,  with  the 
result  that  the  silver  dissolved  as  before. 

In  reply  to  other  objections  to  the  author's  Tiews  (loc,  eit)  raised  by 
T.  d.  Pfordten,  it  is  pointed  out  that  the  complete  dissolution  of  the 
latter's  preparation  (before  ignition)  in  nitric  acid  does  not  disprove 
the  presence  of  organic  matter,  since  many  organic  substances  are 
completely  soluble  in  nitric  acid.  Again,  the  statement  that  no  case 
is  known  in  which  impurity  in  the  silver  hinders  amalgamation  is  met 
by  an  experiment  in  which  an  intimate  mixture  of  finely  divided 
silver  and  magnesia,  obtained  by  adding  calcined  magnesia  to  a 
neutral  solution  of  silver  nitrate  and  igniting  the  precipitate,  was 
shaken  continuously  with  mercury  for  eight  hours  with  the  result  that 
1*149  gram  of  silver  was  dissolved  and  0*8322  gram  remained  in  the 
residue ;  hence  v.  d.  Pford ten's  argument,  based  on  the  fact  that  his 
substance  underwent  no  change  when  shaken  with  mei*cury,  is  open 
to  criticism.  Finally,  the  change  of  colour  from  black  to  grey  occur- 
rino:  when  the  so-called  suboxide  is  treated  with  sulphuric  acid  or 
solutions  of  indifferent  salts  (lier.^  20,  1470,  8879)  is  paralleled  by 
a  similar  change  under  liko  conditions  in  the  colour  of  metallic  silver 
pi*ecipitated  from  an  ammoniacal  solution  of  silver  chloride  by  zinc, 
or  from  neutral  silver  solutions  by  other  metals  (Vogel,  Ber,  Berl. 
Akad.,  1862,  289).  On  these  grounds,  and  without  contesting  the 
question  of  the  existence  of  silver  suboxide,  the  author  maintains  that 
V.  d.  Pford ten's  substance  is  not  this  compound,  but  a  mixture  of 
finely  divided  silver  with  more  or  less  silver  oxide  or  orsranic  matter. 

W.  P.  W. 

Lead  Slags.  By  M.  W.  Iles  (Chem.  News,  67,  4r-7, 18—19,  37— 
38,  43^-46,  57 — 58). — This  communication  contains  the  results  ob- 
tained, and  observations  made  in  a  very  extensive  investigation  into 
the  character  and  composition  of  lead  slags.  The  sp.  gr.  of  lead  slags 
varies  from  3*3  to  4"16,  the  best  slags  having  a  density  of  3*4  to  8"65. 
Iron,  barium,  and  lead  cause  high  sp.  gr. ;  aluminum,  silica,  and  lime 
low  giuvities.  All  good  slags  are  as  a  rule  more  or  less  perfectly  crys- 
talline ;  slow  cooling  favours  crystallisation,  sudden  cooling  impedes 
crystallisation  or  even  stops  it  altogether,  hence  the  crusts  of  pots  of 
slag  are  devoid  of  crystalline  structure.  Well-crystallised  slags  have 
definite  fusing  points,  and  are  more  brittle  than  the  imperfectly  crys- 
talline slags,  and  are  only  partially  soluble  in  strong  acids ;  the  form 
of  crystallisation  serving  as  an  important  indication  of  the  quality  of  a 
lead  slag.  Slags  cooled  by  pouring  into  water  are  amorphous,  have 
their  fusing  point  lowered,  resemble  obsidian  in  appearance,  and  when 
pulverised  are  completely  dissolved  by  hydrochloric  acid.  The  author 
takes  advantage  of  this  property  in  taking  and  preparing  samples  for 
analysis ;  the  crust  of  the  pot  of  slag  is  thrown  aside,  a  steel  bar  is 
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tbrnfit  aboat  2  inches  deep  into  the  molten  slag  and  then  pinnged  into 
iraier.  The  outside  rims  of  pots  of  slag  are  sabject  to  rapid  cooling. 
The  colour  of  lead  slags  is  almost  always  black  or  a  dark  shade. 
Lnstrons  black  and  the  darkest  slags  contain  most  iron,  this  element, 
howerer,  sometimes  imparts  a  reddish  tint,  sometimes  a  slight  greenish 
cast ;  lime  tends  to  lighten  the  colour,  giving  the  slag  a  stony  or  earthy 
appearance ;  large  quantities  of  manganese  give  a  reddish  to  amethyst- 
ine hue,  and  when  associated  with  20  per  cent,  or  more  of  lime,  the 
slag  has  very  often  a  resinous  colour.  Zinc  in  the  presence  of 
alumina,  manganese,  and  much  silica  produces  a  porcelain  or  obsidian- 
like slag,  whilst  some  very  siliceous  slags  have  a  greenish  cast.  The 
lustre  of  lead  slags  is  rarely  pearly,  often  resinous,  submetallio 
splendent,  and  pitchy ;  most  are  vitreous  with  the  exception  of  high 
iron  and  high  lime  slags. 

Both  very  viscid  and  very  fluid  slags  are  undesirable,  inasmnch  as 
the  former  retain  globules  of  matte  and  metal,  whilst  the  latter  do 
not  come  sufficiently  in  contact  with  the  ore,  especially  if  it  is  in 
somewhat  coarse  lumps.  Silica  is  the  great  cause  of  viscosity,  whilst 
iron  and  manganese  increase  the  fluidity  of  a  slag,  but  fluidity  due 
wholly  to  iron  is  liable  to  cause  an  iron  crust,  and  so  occasion  loss. 
Lime  may  or  may  not  make  a  fluid  slag,  most  high  lime  slags,  how- 
ever, flow  smoothly.  Fusibility  is  a  very  important  property  of  a  siag, 
and  is  increased  by  iron,  manganese,  lime,  and  by  alumina  if  the  silica 
is  low,  and  rarely  or  never  by  manganese  and  zinc.  It  is  diminished 
by  silica  and  by  alumina  in  presence  of  much  silica.  Refractory  slags 
arise  either  from  insnfficient  temperature  or  from  injudicious  combi- 
nation of  the  charges.  The  closer  certain  recognised  types  are 
approached,  the  greater  will  be  both  the  fusibility  and  fluidity  of  a 
slag.  Increasing  the  number  of  elements  in  a  slag  generally  makes  it 
more  fusible,  hence  mixing  different  ores  is  advantageous ;  this  remark, 
however,  does  not  apply  to  zinc,  aluminium,  and  magnesium :  the  latter 
element  for  some  unaccountable  reason  occasions  great  loss  of  silver. 

All  lead  slags  are  magnetic,  the  author  attributing  this  property  to 
the  presence  of  iron  silicates  and  sulphides.  The  brittleness  of  these 
slags  depends  on  the  number,  kind,  and  amount. of  the  bases  present; 
generally  silica  causes  toughness,  and  bases  brittleness,  although  the 
latter  is  not  always  true.  Slags  with  less  than  34  per  cent,  of  silica 
are  usually  brittle,  whilst  those  containing  as  much  as  35  to  40  per 
cent,  are  tongh,  unless  there  is  little  iron  and  much  lime  (22  to  30 
per  cent.).  Whenever  there  is  much  matte  produced  or  when  zinc  is 
present  in  the  ore,  it  is  best  not  to  have  very  brittle  slag8«  Brittle 
slags  are  generally  free  from  both  silver  and  lead.  Lead  slags  consist 
mainly  of  iron  and  calcium  silicates,  manganese,  however,  is  frequently 
present,  so  are  also  zinc,  aluminium,  barium,  and  magnesium,  but  the 
last  four  are  to  be  avoided  as  much  as  possible.  Incidental  con- 
stituents of  lead  slags  are  silver,  lead,  potassium,  sodium,  phos- 
phorus, sulphur,  sometimes  copper,  nickel,  and  cobalt ;  whilst  Leadville 
slags  frequently  contain  vanadium.  In  abnormal  slags,  quartz,  ferric 
oxide,  and  quicklime  are  sometimes  found.  Delicate  needles  con- 
taining lead  and  sulphur  are  observed  in  the  blistered  cavities  in  the 
crust  of  pots  of  slags. 
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The  author  does  not  approve  of  decomposing  the  slags  by  fusion 
T^ith  sodinm  carbonate  and  nitrate  in  a  platinum  cracible,  bat  if 
such  a  method  is  resorted  to,  the  pulverised  slag  should  be  first  treated 
with  hydrochloric  acid,  evaporated  to  dryness,  more  hydrochloric  acid 
added,  filtered,  and  then  fused  with  sodium  carbonate ;  or,  better, 
fuse  tbe  slag  directly  with  potash  in  a  silver  crucible,  or  if  silver  is 
also  to  be  determined,  in  a  platinum  cracible  heavily  plated  with 
gold.  The  method  generally  followed  by  the  author  is  to  take  the 
sample  in  the  way  already  noted,  pulverise  and  moisten  about  half  a 
gram  with  water,  add  concentrated  hydrochloric  acid,  and  digest  with 
a  few  drops  of  nitric  acid,  the  silica  can  then  be  separated  perfectly 
free  from  iron  in  the  usual  manner.  Iron  is  determined  by  permanga- 
nate,  calcium  as  oxalate  or  volumetrically,  manganese  by  the  bromine 
or  zinc  oxide  methods,  other  consfcitaents  by  the  usual  methods. 

The  success  of  smelting  siliceous  ores  depends  on  the  economic  use 
of  lime,  iron,  and  manganese  as  fluxes,  whilst  the  life  or  campaign  of 
a  fomace  is  greatly  influenced  by  the  judicious  selection  of  slags ; 
such  inconveniences  as  the  accumulation  of  silica,  or  iron,  charcoal, 
coke,  zinc,  or  lead  crusts  may  be  eliminated  by  the  use  of  suitable  slags 
for  some  time.  Slags  must  of  coarse  be  varied  to  suit  the  impurities 
in  the  ores  to  be  dealt  with,  but  from  the  author's  experience  and  the 
careful  and  complete  analyses  of  100  slag  samples,  the  results  of  which 
are  given  in  a  table,  it  is  concluded  that  certain  definite  '*  slag 
types,''  or  slags  having  some  well-defined  composition  and  a  distinct 
crystalline  form  exist,  and  that  the  nearer  slags  in  general  approach  to 
any  of  these  types  the  more  efiectual  they  are.  Taking  the  important 
constituents  lime,  iron  and  manganese,  and  silica,  it  is  observed  that 
the  best  slags  range  within  the  following  limits  per  cent. :  SiOs  31  to  36, 
Fe  +  Mn  23  to  30,  CaO  14.  to  25 :  whilst  the  slags  doing  the  best  work 
and  ensuring  the  longest  campaigns  do  not  vaiy  beyond  SiOs  31  to  34, 
Fe  -f  Mn  24  to  27,  CaO  14  to  25.  The  limits  SiOj  26  to  41,  Fe  +  Mn 
18  to  35,  CaO  5  to  35,  would  include  all  lead  slags. 

The  seven  types  laid  down  by  the  author  include  practically  every 
known  slag  which  is  well  adapted  for  melting  argentiferous  lead, 
and  are  composed  as  follows  as  regards  tbe  most  important  con- 
stituents : — 

T>pee.  A. 

CaO 6 

FeO  +  MnO. . .  52 

SiOa 32 

Tjrpe  A.  Crystallises  in  rectangular  plates ;  but  is  not  adapted  to 
lead  melting  as  the  iron  is  too  high,  the  lime  too  low. 

Type  B.  Forms  generally  small,  rhombic  plates  more  or  less 
thickened  and  characterised  by  well-defined  striations.  This 
type  of  slag  will  keep  the  furnaces  in  good  condition,  it  gives 
large  yields,  but  is  liable  to  cause  large  losses  of  lead  and  silver ; 
it  is  not  a  bad  slag  in  localities  where  limestone  is  dear. 

Type  C.  Is  black  and  distinctly  crystalline,  and  has  the  formula 
6FeO,3Si02  +  2CaO,SiOa  assigned  it.     It  is  highly  recom- 
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mended  wKere  iron  flnx  is  abundant,  and  the  ores  carry  much 
zinc. 

Type  D.  Can  be-  represented  by  the  formnla  5FeO,4SiOi  -j- 
3CaO,2SiOj;  it  crystallises  in  more  or  less  translncent,  flat- 
tened prisms  often  with  an  abrupt  arrow-shaped  termination. 
It  18  well  adapted  to  the  treatment  of  siliceous  and  very  iinpnre 
ores. 

TypeE.  Corresponds  to  the  formnla  6FeO,3SiO, -f  4CaO,2SiOj;  it 
crystallises  in  monoclinic  prisms.  This  is  an  excellent  slag  and 
very  economical  where  the  fluxes  are  easily  obtained. 

Type  F.  This  is  a  black,  lustrous,  distinctly  resinous  slag.  The 
crystals  ai-e  rectangular  prisms,  remarkably  translncent  and 
even  Iransparent  when  there  is  a  little  manganese  present;  the 
crystals  are  frequently  indented.     It  is  very  friable. 

Type  G.  Crystallises  in  cnbes.  It  is  the  best  slag  known  for  the 
treatment  of  very  siliceous  ores,  and  has  been  found  successful 
with  ores  containing  large  quantities  of  baryta,  alumina,  and 
zinc.  Generally  slags  intermediate  or  differing  widely  in  com- 
position from  the  above  types,  having  botryoidal,  pectolitic  or 
wavelHtic  crystalline  forms,  or  those  which  are  devoid  of 
crystalline  structure,  may  be  considered  abnormal  and  untrust- 
worthy for  smelting  purposes.  Hexagonal  crystals  indicate  too 
high  a  percentage  of  lime.  Slender  needles  result  from  fluxing 
highly  siliceous  ores  with  lime,  and  are  accompanied  by  great 
loss  of  silver,  but  they  contain  no  lead. 

The  proportion  of  lime  seems  to  exert  some  influence  on  the  crystal- 
line structure  of  slags.  The  use  of  charcoal  increases  the  tonnage,  but 
generally  with  an  increased  loss  of  silver.  These  results  show  that 
certain  ratios  should  exist  between  the  silica  and  the  bases  of  a  slag, 
and  that  lime  exerts  a  great  cleansing  influence  on  slags;  but  the 
problem  why  one  slag  is  good  and  another  of  similar  composition  bad 
still  remains  to  be  answered.  The  author  points  out  that  loss  of 
silver  is  due  neither  to  the  dissemination  of  globules  of  matte  nor  to 
the  influence  of  manganese.  D.  A.  L. 

Crystallised  Halogen  Salts  of  Mercury.  By  W.  Sievers  (Ber., 
21,  647 — 652). — Mercuric,  bromide  is  obtained  in  tetragonal  plates 
when  an  excess  of  bromine  is  added  with  agitation  to  a  slightly  acid 
solution  of  mercuric  nitrate  of  sp.  gr.  1*1 97  ;  hypobromous  acid  being 
formed  in  the  reaction  as  noticed  by  Spiller  (Chem,  News,  6,  249). 
The  chloride  prepared  in  like  manner  forms  slender  needles.  Mercuric 
iodide  is  obtained  in  red,  tetragonal  plates  by  adding  to  a  boiling 
solution  of  mercuric  nitrate  rather  more  iodine  than  it  can  dissolve, 
and  boiling  for  some  time  with  constant  replacement  of  the  evaporated 
water. 

A  mixture  of  mercuric  and  mercurous  chlorides  is  obtained  by  the 
action  of  chlorine  on  a  solution  of  mercurous  nitrate ;  this  is  washed 
with  hot  water  to  remove  the  mercuric  salt,  and  the  amorphous  mer- 
curous chloride  crystallised  from  mercurous  nitrate  solution,  when  it 
forms   yellowish-white,    tetragonal   plates.      Crystallised    mercurous 
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bromide  and  iodide  have  been  already  prepared  by  this  method  by 
Stromaii  (this  vol.,  p.  111).  A.  J.  G. 

Ferric  and  Alnynlninm  Phosphates.  By  P.  Hautifeitillb  and 
•J.  Maroottet  (ContpL  rend.,  106,  135 — 138). — Glacial  phosphoric 
acid  at  100°  dissolves  15  per  cent,  of  ferric  oxide  or  8  per  cent,  of 
alumina,  and  if  the  solutions  are  kept  at  this  temperature  they  deposit 
distinct  crystals  which  are  readily  decomposed  by  water.  They  have 
the  composition  FcCSPiOB  +  6H,0  or  Al,0fc3P,0»  +  6H,0.  The 
ferric  compound  forms  pinkish,  rhombic  plates,  derived  from  a  mono- 
clinic  prism;  the  aluminiam  compound  forms  colourless,  prismatic 
crystals  with  longituditxal  extinction. 

If  the  solution  is  heated  rapidly  to  150 — 200**,  and  is  kept  at  this 
temperature,  the  crystals  contain  only  4  mols.  H«0,  and  are  not 
readily  attacked  by  water  or  alcohol.  The  iron  salt  forms  pinkish, 
nacreous,  rectangular  lamella,  which  act  strongly  on  polarised  light ; 
the  aluminiam  salt  foinns  birefractive  needles  grouped  in  bundles. 

Above  200°,  the  solution  depofuts  crystals  at  a  temperature  which 
is  lower  the  greater  the  proportion  of  basic  oxide  present.  In  all 
cases  they  have  the  composition  Fet08,3P205  or  AUO^SPsOs,  but  the 
form  of  the  iron  salt  depends  on  the  temperature  at  which  crystal- 
lisation takes  pi  see.  At  200 — 250°,  it  forms  short,  channelled,  rhombic 
prisms ;  from  250°  to  incipient  redness,  fusiform,  triclinic  crystals ; 
at  a  red  heat,  long,  monoclinic  prisms,  sometimes  with  an  almost 
square  orthogonal  section,  and  usually  terminated  by  a  rhombic  face 
at  an  acute  angle  with  the  edge  of  the  prism. 

At  200°,  the  aluminium  phosphate  separates  in  tetrahedra  with 
curved  faces,  without  sensible  action  on  polarised  light ;  at  250°,  tho 
crystals  are  octahedra,  frequently  modified  by  faces  of  the  cube.  This 
form  is  stable  up  to  a  red  heat.  If  the  phosphate  crystallises  at  a 
red  heat,  or  is  obtained  by  the  action  of  phosphoric  acid  on  corundum, 
it  separates  in  cubes  which  are  not  modified,  but  are  frequently 
macled.  From  these  results,  it  seems  that  the  anhydrous  aluminium 
phosphate  always  crystallises  in  the  regular  system,  but  the  exact 
form  depends  on  the  temperature.  These  differences  are  comparable 
with  the  differences  observed  in  the  case  of  ferric  and  silicon 
phosphates.  G.  H.  B. 

Volmne  and  Carbon  Contents  of  the  Qas  Evolved  dnring 
Solution  of  Iron  in  Acids.  By  H.  BicKSTBdM  and  G.  Paukttll 
(Zeit  anal  Chem.,  26,  683— 689).— That  different  kinds  of  iron 
evolve  different  volumes  of  gas  when  dissolved  in  acid  was  ascer- 
tained by  Bergman  in  1781,  and  these  differences  were  connected  by 
Yandermonde,  Berthollet,  and  Monge,  with  the  differences  in  tfaie 
amount  of  carbon  present. 

The  authors  have  determined  the  total  volume  of  gas,  and  the 
quantity  of  carbon  in  it,  from  14  samples  of  iron  containing  carbon 
(total)  ranging  from  Oil  to  424  per  cent.  As  a  general  rule,  the 
more  highly  carburetted  the  iron,  the  smaller  is  the  volume  and  the 
greater  the  carbon-contents  of  the  gas  evolved,  but  the  relation  is 
not  a  quantitative  one  in  either  case.      No  definite  fitustion  of  the 
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combined  carbon  is  evolved  as  a  gaseous  hydrocarbon.  Part  of  the 
carbon  invariably  remains  dissolved  in  the  acid  as  an  organic  sub- 
stance capable  of  reducing  permanganate,  so  that  the  results  of 
titration  are  too  high  bb  well  as  variable.  Bergman  asserted  that 
sulphuric  and  hydrochloric  acids  evolved  equal  volumes  of  gas,  but  in 
a  special  experiment  on  a  white  cast  iron  containing  3'87  per  cent,  of 
carbon,  a  volume  of  gas  larger,  and  containing  more  carbon,  was 
obtained  with  hydrochloric  acid  than  with  sulphuric  acid  of  corre- 
sponding strength. 

It  is  well  known  that  hardened  steel  leaves  less  residue  than 
unhardened  when  dissolved  in  acids.  Cold  hammered  steel  behaves 
like  hardened  steel.  The  latest  view  of  the  constitution  of  steel  is 
that  it  contains  a  true  carbide  of  iron  forming  a  mass  of  cellular 
texture,  the  pores  of  which  are  filled  with  pure  iron.  According  to 
Osmond  and  Werth,  the  so-called  cement-carbon  {GemenUKohlenstoff^ 
carhone  de  recuit)  is  that  which  exists  in  the  carbide  in  combination 
with  iron,  whilst  the  hardening-carbon  {Hartungs-KoMenstoff^  carhone 
de  trempe)  exists  in  solution  in  the  iron  disseminated  in  the  cellular 
nuclei.  The  latter  may  therefore  be  expected  to  be  converted  more 
or  less  into  gaseous  hydrocarbons,  whilst  the  former  would  more  or 
less  remain  undissolved  on  treatment  with  acid.  It  is  found  that 
hardened  steel  gives  both  a  larger  volume  of  gas,  and  one  richer  in 
carbon  than  the  same  steel  before  hardening.  It  seems  as  though 
almost  the  whole  of  the  hardening  carbon  is  evolved  as  gas.  The 
efffect  of  cold  hammering  is,  however,  both  as  to  volume  of  gas  and 
amount  of  carbon,  exactly  the  reverse.  M.  J.  S. 

Action  of  Sea-water  on  Cast  Iron.  By  G.  N.  Drapes  (Ghem. 
News,  56,  251). — ^A  specimen  of  cast  iron,  weighing  667*3l  grams, 
and  measuring  85  mm.  x  52  mm.  X  20  mm.,  was  broken  from  a 
rail  which  had  been  exposed  to  the  alternate  action  of  sea- water 
and  the  atmosphere  for  about  50  years.  The  lateral  surfaces  were 
slightly  coated  with  oxide,  and  the  upper  surface  consisted,  to  a 
depth  of  7  mm.,  of  a  brownish-grey,  graphito'idal  substance,  amounting 
to  67*59  grams,  and  containing  23*6  per  cent,  of  carbon  along  with 
much  unoxidised  iron,  presumably  existing  as  FeCj.  The  graphi- 
toidal  substance  was  easily  removed  from  the ,  specimen  with  a  knife, 
leaving  a  clean,  bright,  metallic  surface  exposed.  This  operation  was 
accompanied  by  a  distinct  rise  in  temperature.  D.  A.  L. 

Influence  of  Fhosphoros  on  Iron.  By  L.  Sohneidbb  (Dingh 
point,  /.,  266,  378— 382).— According  to  Cheever,  the  variable  effect 
of  phosphorus  on  iron  is  explained  by  assuming  that  the  phosphorus 
is  present  in  the  metal  in  two  forms,  as  '^  phosphate  "  and  "  phosphide," 
which  influence  the  properties  of  iron  in  different  ways.  This  assump- 
tion is  based  on  the  analytical  results  obtained  in  a  series  of  experi- 
ments in  which  the  iron  was  treated  with  a  cold  ammoniacal  solution 
of  cnpric  chloride,  the  residue  being  digested  with  an  alkaline  solution 
of  ammonium  oxalate,  or  shaken  for  five  minutes  with  a  1  per  cent, 
solution  of  hydrochloric  acid,  and  the  phosphoric  acid  determined  in 
the  solution.  .  Cheever  assumes  that  the  small  amount  of  phosphide 
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existing  in  the  metal  completely  resists  the  action  of  capiic  chloride, 
and  that  the  complete  solution  of  all  phosphates  formed  from 
phosphides  at  a  red  heat  is  effected  either  by  a  treatment  with  a 
1  per  cent,  solution  of  hydrochloric  acid  for  five  minutes,  or  by  the 
action  of  an  ammoniacal  solution  of  ammonium  oxalate. 

The  author  criticises  Cheever's  method  of  examination,  and  tiie 
conclusions  deduced  therefrom.  He  shows  that  iron  phosphide  in 
iron  is  affected  by  cupric  chloride  in  the  cold,  and  if  the  solution  is 
quite  neutral  the  phosphoric  acid  obtained  by  the  oxidation  of  the 
phosphide  remains  in  the  residue,  from  which  it  may  be  subsequently 
extracted  with  ease  by  weak  acids.  D.  B. 

Vapour-denBity  of  Ferric  Chloride  at  VariouB  Temperatures. 
By  W.  Grunewald  and  V.  Meykb  (5er.,  21,  687— 701).— In  these 
experiments,  sublimed  ferric  chloride  was  used.  The  estimations  were 
made  in  a  slightly  modified  form  of  V.  Meyer's  apparatus,  in  which 
the  bulb,  45  mm.  in  diameter,  was  reduced  to  a  length  of  only  125  mm., 
whilst  the  whole  apparatus  was  670  mm.  high ;  by  this  means,  the 
whole  of  the  bulb  acquired  the  temperature  of  the  bath.  For  greater 
convenience  in  filling  with  nitrogen,  a  thin  tube  was  fused  into  the 
bottom  of  the  bulb,  bent  so  a«  to  follow  the  shape  of  the  bulb  and 
stem  until  the  side  tubes  were  nearly  reached,  then  bent  at  right 
angles  to  connect  with  the  nitrogen  supply. 

A  new  device  of  Meyer  and  Biltz  for  the  introduction  of  the 
substance  is  also  described : — On  the  stem,  opposite  to,  but  just  below 
the  delivery  tube,  a  short  side. tube  is  fused;  through  this  passes  a 
glass  rod  whose  end  projects  across  the  stem ;  the  joint  between  rod 
and  side  tube  being  made  with  well-fitting  caoutchouc  tubing.  The 
little  bottle  containing  the  substance  rests  on  the  end  of  the  rod ; 
when  the  bulb  has  attained  the  required  temperature,  the  rod  is 
slightly  withdrawn,  and  the  bottle  falls  into  the  bulb. 

Four  determinations  at  ^^'*  (in  sulphur  vapour)  gave  a  density  of 
10-487,  whilst  that  required  by  the  formula  Fe,Cle  is  11*2.  After  the 
estimation,  the  contents  of  the  bulb  did  not  give  the  slightest  reaction 
for  ferrous  salt.  Experiments  at  a  lower  temperature  were  out  of  the 
question,  as  even  in  these  the  vaporisation  was  rather  slow. 

At  518°  (in  vapour  of  phosphorus  pentasulphide),  three  experi- 
ments gave  a  vapour-density  of  9*569 ;  about  -^  of  the  iron  was 
found  to  be  in  the  ferrous  condition  after  the  estimation. 

At  606''  (in  vapour  of  zinc  chloride),  in  a  smaller  apparatus,  six 
experiments  gave  a  mean  vapour-density  of  8*383 ;  about  ^  of  the 
iron  was  in  the  ferrous  state  at  the  close. 

The  determinations  at  higher  temperatures  were  efEeoted  in  platinum 
apparatus  heated  in  a  Perrot's  gas  furnace.  The  mean  of  three 
estimations  at  about  750°  gave  a  vapour-density  of  5*406,  whilst  about 
\  of  the  iron  was  found  to  be  in  the  ferrous  state  at  the  close  of  the 
experiments.  At  about  1050°,  the  numbers  obtained  for  the  density 
were  5*3  and  4*9 ;  \  and  \  of  the  iron  being  respectively  found  in  the 
ferrous  state.  The  results  at  1300°  were  practically  identical  with 
those  at  1050°.  As  it  seemed  probable  that  the  lower  results  in  the 
higher  temperatnre  experiments  might  be  due  to  the  action  of  the 
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platiTinm  on  tbe  ferric  chloride,  experiments  were  made  in  platinum 
apparatns  at  about  600**,  but  the  results  obtained  were  in  agreement  , 
with  those  previously  got  in  glass. 

With  regard  to  the  amounts  of  ferrous  salt  observed  at  the  end  of 
ihe  experiments,  it  must  be  remembered  that  this  does  not  show  the 
amount  of  dissociation  that  occurred  at  the  temperature  of  the  experi- 
ment, inasmuch  as  recombination  occurs  on  cooling. 

Experiments  in  a  chloi-ine  atmosphere  at  the  temperature  of  boiling 
sulphur  and  boiling  phosphorus  pentasulphide  respectively,  gave 
practically  the  same  results  as  those  in  an  atmosphere  of  nitrogen. 

From  these  results,  it  follows  that  ferric  chloride  does  not  at  any^ 
temperature  show  a  vapour-density  sufficiently  high  for  the  molecular 
formula  FcaCle,  whilst  at  750°  and  1077°  numbers  were  obtained  not 
far  removed  from  56,  the  calculated  vapour-density  for  the  molecular 
formula  FeCl,.  A.  J.  G. 

Use  of  Hydrogen  Sulphide  to  Purify  Nickel  and  Cobalt.  By 
H.  Baubignt  (Gompt.  Tend.,  106,  132— 135).— The  only  possible 
method  of  separating  nickel  and  cobalt  by  means  of  hydrogen 
sulphide  is  to  saturate  the  solution  of  the  sulphates  with  the  gas  at  0^, 
and  heat  to  100^.  Nickel  sulphide  is  precipitated,  but  cobalt  sulphate 
is  not  decomposed.  The  precipitate,  however,  always  contains  a  notable 
proportion  of  cobalt  even  when  the  quantity  of  free  acid  is  almost 
sufficient  to  prevent  the  precipitation  of  the  nickel.  Dellf's  method 
of  precipitating  cobalt  as  sulphide  fi'om  the  acetate  by  mixing  a 
solution  of  the  nitrates  or  sulphates  with  a  quantity  of  sodium 
acetate  not  quite  sufficient  to  convert  all  the  cobalt  into  acetate,  is 
not  satisfactory,  since  a  considerable  proportion  of  the  nickel  is  pre- 
cipitated at  the  same  time.  C.  H.  B. 

Alloy  of  Titanium,  Silicon,  and  Almniniom.  By  L.  LevT 
(Compt.  rend.,  106,  66 — 68). — 10  grams  of  titanium,  35  grams  of 
aluminium,  35  grams  each  of  fused  sodium  and  potassium  chlorides, 
were  heated  in  a  Perrot's  furnace  in  a  porcelain  crucible  enclosed  in 
a  crucible  brasqued  with  charcoal  and  rutile,  a  current  of  dry 
hydrogen  being  passed  into  the  inner  crucible.  The  product  was 
treated  with  water  and  then  with  dilute  acid,  and  a  residue  was 
obtained  coosLsting  of  lustrous,  steel-grey  lamellee,  with  angles  of  90"*, 
very  brittle,  and  good  conductors  of  heat,  sp.  gr.  at  16®  =  3*11.  They 
do  not  alter  in  air  or  nitrogen  oxides  at  the  ordinary  temperature, 
but  tarnish  when  heated,  and  bum  if  heated  in  oxygen.  They  are 
not  attacked  by  vapours  of  sulphur,  selenium,  phosphorus,  or  arsenic, 
but  bum  in  chlorine  or  in  vapour  of  iodine  or  bromine,  especially  the 
former.  Liquid  bromine,  however,  is  without  action.  Superheated 
steam  and  cold  fuming  nitric  acid  have  no  action,  but  hot  nitric  acid 
attacks  the  crystals  slightly.  Hydrochloric  and  sulphuric  acids  act 
somewhat  in  the  cold  and  more  readily  when  heated.  The  crystals 
bum  when  heated  in  hydrogen  chloride,  and  dissolve  readily  in  aqua 
regia,  but  are  not  dissolved  by  hydrobromic  and  hjdriodio  acids, 
or  by  mixtures  of  these  acids  with  nitric  acid.  Sulphuric  acid  and 
calcium  fluoride  have  little  action,  and  potash  only  partially  dissolves 
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the  ciystals  in  the  cold,  bat  dissolation  is  complete  on  heating,  with 
evolution  of  hydrogen.  The  crystals  have  the  composition  Al  71*06 ; 
Ti  26-65 ;  Si  219 ;  loss  (?  C)  O'lO,  which  agrees  with  the  formula 
(Ti  I  Si)Al4,  and  henoe  it  is  probable  that  they  are  mixtures  of  the 
isomorphous  compounds,  TiAU  and  SiAl4. 

If  zinc  or  magnesium  is  substituted  for  aluminium,  no  crystals  are 
obtained.  C.  H.  B. 

Titanium  Trioxide.  By  A.  Classen  (Ber.,  21,  370— 372).— The 
action  of  hydrogen  peroxide  on  titanium  dioxide  (compare  Piccini, 
Abstr.,  1882,  808;  1883,  1064;  Weller,  Abstr.,  1883,  296)  has  been 
studied  by  the  author,  who  recommends  the  following  method  for 
obtaining  the  product : — Pure  titanium  chloride  is  added  drop  by 
drop  to  dilute  alcohol,  and  the  clear  and  very  dilute  solution  is 
treated  with  a  large  excess  of  hydrogen  peroxide.  Ammonia,  ammo- 
nium carbonate,  or  aqueous  potash  is  added  to  the  solution  with  the 
production  of  a  yellow  or,  in  the  case  of  ammonia,  of  a  reddish-yellow 
liquid,  which  after  some  time  yields  a  yellow  precipitate.  This  is 
allowed  to  subside,  the  clear  solution  siphoned  o£F,  and  the  precipitate 
repeatedly  washed  by  decantation ;  the  compound,  however,  tends  to 
retain  water  and  salts  in  considerable  quantities.  When  dried  on  a 
tile,  it  approximates  to  the  composition  TiOs  +  3H20. 

W.  P.  W. 

Antimony  Pentachloride.  By  B.  Anschutz  and  P.  N.  Evans 
(Proo.  Boy.  8oc.,  42,  379—887 ;  compare  Trans.,  1886,  379).— The 
authors  find  that,  contrary  to  the  statement  of  Daubrawa  (this  tfonmal, 
1877,  ii,  406),  SbOCla  is  not  formed  when  water  is  added  to  antimony 
pentachloride,  nor  is  any  hydrogen  chloride  evolved.  The  antimony 
pentachloride  is  best  dissolved  in  chloroform,  and  the  calculated 
amount  of  water  added.  Under  these  circumstances  a  crystaUine 
substance,  SbCUiHaO,  soluble  in  chloroform,  is  obtained,  melting  at 
87 — 92°.  It  is  very  hygroscopic,  and  diliquesces  to  a  clear  liquid, 
which  crystallises  over  sulphuric  acid  in  broad  crystals,  described  by 
Daubrawa  as  the  oxychloride.  When  distilled,  it  gives  SbGlA,SbGit 
and  a  waxy  residue. 

A  chloroform  solution  of  antimony  pentachloride,  when  heated  with 
water  in  a  sealed  tube,  gives  antimony  trichloride  and  phosgene  gas. 
Phosgene  gas  is  also  produced  by  heating  a  chloroform  solution  of 
the  monohydrate  at  100**. 

Antimony  pentachloride  tetrahydrate  can  be  produced  in  the  same 
way  as  the  monohydrate.  It  is  a  ciystalline  mass,  insoluble  in  chlo- 
roform. By  adding  anhydrous  oxalic  acid  to  a  chloroform  solution  of 
antimony  pentachloride,  the  authors  obtain  a  substance,  SbsCUCtOi, 
probably  G203(0*SbCl4)2-  It  crystallises  from  chloroform  in  tables 
melting  at  148*6 — 149**,  and  is  decomposed  by  water  with  liberation 
of  oxalic  acid. 

The  difference  in  behaviour  with  carbon  compounds  between  phos- 
phorus pentachloride  and  antimony  pentachloride  is  attributed  to 
the  property  of  the  latter  of  combining  with  water  instead  of  decom- 
posing it.  H.  K.  T. 
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Redetermination  of  the  Atomic  Weight  of  Platinum.    By 

W.  Dittmar  and  J.  McArthub  (/.  Soc,  Ghem.  Ind.,  6,  799—803).— 
The  value  Pt  =  194-8  which  Seuberfc  (Abstr.,  1881,  614)  deduced 
from  his  analyses  of  platinochlorides,  is  too  low ;  his  own  analyses,  if 
properly  interpreted,  show  that  the  true  valae  lies,  by  a  considerable 
fraction  of  a  unit,  higher.  According  to  the  anthers'  analysis  of 
potassium  platinochloride,  the  true  ^*  Pt,"  although  probably  a  shade 
below,  lies  close  to  195*5.  Taking  **Pt"  as  meaning  the  number 
which  must  be  substituted  for  Pt  in  the  calculation  of  the  ratios 
2KC1  :  PtCUK, ;  2KC1 :  R,  <fcc.,  in  order  to  obtain  the  correct  factoi-s 
for  reducing  analytically  obtained  platinochloride  to  potassium 
chloride,  &c.,  even  the  number  195*5  is  too  low,  196  affording  in 
general  a  better  approximation.  But  Pt  if  taken  in  this  sense  is  no 
constant  at  all.  Those  factors  must  be  determined  directly  by 
standard  experiments.  The  results  of  the  authors'  own  standard 
experiments  are  given  and  contrasted  with  the  theoretically  caicu- 
lated  ratios  in  the  subjoined  table.  The  entries  "  Ta  "  refer  to  Tat- 
lock's  methods ;  those  "  P "  to  the  authors'  form  of  Finkener's 
method  described  in  detail  in  the  original  paper,  and  those  marked 
**N"  to  the  usual  platinum  process  for  the  determination  of 
ammonia : — 


Theoretical  factors. 

Dittmar 

and 

McArthur's 

empinoal 

factors. 

^ 

Symbols. 

Values  calculated  for 

j| 

1 

Pt  - 194-8 

195-5 

196 

Ta 
Tfi 

2EC1  :FtCI«K, 

2KC1  :  Pt  

0-80707 
0-76671 
0-76571 
0-24123 
0-64934 

0-30665 
0-76307 
0-76307 
0-24084 
0-54737 

0-30683 
0-76112 
0-76112 
0-24067 
0-54598 

0-30627 
0-7(X)16 
0-76084 
0-23890 
0-64590 

(1) 
(^) 
(1) 
(3) 
(4) 

F 

2KC1  :  Pt   

2NH4OI  :  PtCleCNHJ,. 
2NH4Cl:Pt  ......... 

Notes.  (1)  Refers  to  the  potassium  chloride  in  the  substance, 
(2)  to  that  in  the  platinochloride  precipitate,  and  (3)  and  (4)  to  the 
ammonium  chloride  to  be  determined,  not  to  that  contained  in  the 
platinochloride  precipitate.  D.  B. 

Hydroxylamine  Flatinom  Bases.  By  H.  Alexander  {Ghent. 
Gentr.,  1887,  1254 — 1255). — As  the  platinum  bases  mentioned  below 
are  all  explosive,  the  platinum  and  chlorine  cannot  be  determined  by 
heating  the  compouna.  The  platinum  was  determined  by  moistening 
a  quantity  6f  the  substance  with  concentrated  sulphuric  acid  in  a 
platinum  capsule,  evaporating  oft  the  acid  and  finally  dispelling  any 
remaining  acid  by  the  addition  of  ammonium  carbonate.  The  chlorine 
was  determined  by  distilling  the  compound  with  sulphuric  acid,  and 
passing  the  resulting  hydrogen  chloride  into  a  solution  of  silver  nitrate. 
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Platoso-dihf/droxylamine  hydrochloride,  Pt(NH80'NH30Cl)2,  which 
Lossen  has  already  desoribed,  is  obtained  bj  the  action  of  potassio- 
platinons  chloride  on  hjdroxylamine  hydrochloride.  Strong  bases 
precipitate  platosO'dihydroxylamine  hydroxide,  Pt(OH)2,4NHaO,  from 
solutions  of  the  chloride.  The  oxalate,  PtCs04,4NH30,  is  prepared 
from  neutral  potassium  oxalate  and  the  chloride  ;  an  acid  salt  does  not 
seem  to  exist.  Platino-dihydroxylamine  sulphate,  PtS04,4NH80  -h  HjO, 
can  be  prepared  from  this  oxalate  by  the  action  of  weak  sulphuric 
acid ;  the  sulphate  is  more  easily  prepared  from  the  free  base  and 
sulphuric  acid.     A  phosphate  w^as  obtained,  but  no  nitrate. 

PlatosO'dihydroasylamine  hydrochloride  platiwms  chloride  is  prepared 
by  the  addition  of  platinous  hydrochloride  to  the  chloride. 

PhiosO'hydroxylamine  hydrochloride,  Pt(NH30Cl)2,is  formed  by  the 
action  of  hydrochloric  acid,  on  either  platino-dihydroxylamine  hydrate 
when  warm,  or  on  the  corresponding  chloride. 

The  compound  formed  by  the  action  of  ammonia  on  platinous 
hydrochloride  and  on  platoso- hydroxy lamine  hydrochloride,  which 
has  been  described  by  Jorgensen,  the  author  regards  as  platoso- 
hydroxylamine  ammonium  chloride,  Pt(NHsO*NH3Cl)2. 

The  double  salt,  Pt(JSrHjO-NHsCl)2,PtCl„  is  obtained  from  platinous 
hydrochloride  and  platoso-hydroxylamine  ammonium  chloride,  as  w^l 
as  from  the  above-named  mixed  chlorides  and  potassio-platinous 
chloride. 

Free  hydroxylamine  acting  on  platinous  chloride  gives  rise  to 
the  compound  OH-PtCl,4NH80  +  2HaO,  which  explodes  at  140— 
150°.  Another  compound  which  may  be  regarded  as  platinum 
nitrogen  chloride,  PtNCl,  together  with  the  double  salt, 

2(OH-PtCl,4NH80)  +  Pt(OH)2,2NH,0,  or  2[Pt(OH)2,4NH50]  + 

PtCl,  +  2NH,0. 
were  also  obtained. 

Free  hydroxylamine  acting  on  platinous  hydrochloride  gives  rise 
to  a  compound  corresponding  approximately  with  the  formula 
PtCl«,4NH30,  and  by  its  action  on  potassio-platinous  chloride  to  a  base 
Pt(OH)t,2NH80,  which  has  not  been  obtained  quite  pure  as  yet. 

J.  P.  L. 

Rutheniam  Oxides.  By  H.  Debrat  and  A.  Jolt  (Compt.  rend., 
106,  100 — 106). — The  authors  prepared  crystallised  ruthenium  di- 
oxide by  heating  the  amorphous  oxide  in  a  vacuum  or  by  heating  the 
metal  in  oxygen.  It  forms  quadratic  prisms  with  the  faces  m,  h',  a\ 
and  b'.  The  ratios  being  b  :  h  :  :  1000  :  692*43,  and  hence  is  iso- 
morphous  with  cassiterite  and  rntile.  The  faces  in  the  zone  m  h'  are 
often  striated  as  in  those  minerals,  and  very  frequently  the  crystals 
are  macled  after  the  cassiterite  and  rutile  types. 

When  heated  to  bright  redness  in  a  muffle,  ruthenium  absorbs  oxygen, 
but  after  some  time  absorption  takes  place  very  slowly,  and  the  metal 
is  never  fully  oxidised  to  the  dioxide.  If,  however,  the  product  is 
powdered  and  again  heated,  the  dioxide  in  obtained  crystalline,  with 
an  indigo-blue  colour.  The  authors  were  unable  to  obtain  the  sesqui- 
oxide  in  the  manner  described  by  Clans. 

When  ruthenium  is  heated  in  oxygen  at  a  temperature  above  the 
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melting  point  of  silver,  it  is  entirely  conyerted  into  crystalline  products, 
and  a  portion  volatilises  and  condenses  in  crystals.  If  the  current  of 
gas  is  rapid,  the  odour  of  ozone  or  ruthenium  peroxide  is  perceived, 
and  a  certain  quantity  of  the  peroxide  can  be  condensed  in  a  flask 
cooled  by  ice.  The  inside  of  the  tube  is  lined  with  ruthenium  dioxide 
and  a  small  quantity  of  a  black  substance  which  seems  to  contain 
more  oxygen  than  the  dioxide.  The  products  are  similar  to  those 
obtained  when  rutheniom  peroxide  and  nitrogen  are  passed  throagh  a 
red-hot  porcelain  tube,  and  they  are  distributed  in  the  same  manner. 
The  dioxide  is  found  in  the  cooler  parts  of  the  tube,  which  indicates 
that  the  peroxide  formed  at  about  1000°  decomposes  at  a  lower  tem- 
perature. At  temperatures  above  1000°,  ruthenium  dioxide  has  a 
considerable  tension  of  dissociation,  and  in  a  vacuum  is  partially  re- 
duced to  the  metal,  a  small  quantity  of  the  peroxide  being  formed. 
At  a  bright  red  heat,  the  phenomena  are  similar. 

The  authors  were  unable  to  obtain  an  oxide  lower  than  the  dioxide. 

Ruthenium  peroxide  is  formed  at  about  1000°,  and  decomposes  with 
explosion  when  cooled  to  108°,  but  can  be  isolated  by  rapid  cooling. 
It  affords  another  instance  of  a  compound  which  is  decomposed  by 
heat,  and  yet  is  formed  at  a  high  temperature.  The  crystallisation 
of  the  dioxide  is  a  phenomenon  of  apparent  volatilisation,  and  the 
formation  of  the  peroxide  is  analogous  to  the  formation  of  ozone, 
silicon  hexachloride,  silver  oxide,  hydrogen  selenide  or  telluride,  Soc, 

The  formation  of  ruthenium  peroxide,  like  the  decomposition  uf 
water,  is  endothermic.  G.  H.  B. 


Mineralogical  Chemistry. 


A  New  Zealand  Sulphur  Island.  By  B.  W.  E.  Macivor  (Chem, 
News,  56,  251— 253).— White  Island,  in  the  Bay  of  Plenty,  New 
Zealand,  is  part  of  the  crater  of  a  huge,  submerged,  conical  volcano. 
Part  of  the  island  disappeared  during  the  volcanic  disturbances  in 
New  Zealand  a  year  or  two  ago.  The  mineralogical  and  other  charac- 
ters of  the  place  in  1883  were  such  as  are  general  in  volcanic  regions ; 
special  features  were  heaps  of  gypsum  with  from  30  to  85  per  cent,  of 
sulphur,  and  curious  hollow  spheres,  some  as  large  as  old-fashioned 
bombshells,  consisting  of  an  exterior  crust  of  gypsum  and  a  little 
fiulphur,  with  transparent  crystals  of  prismatic  sulphur  inside.  There 
were  active  geysers  and  fumeroles  sending  out  hydrogen  chloride  and 
steam,  and  ejecting  with  great  violence  transparent  lumps  of  sulphur 
varying  in  colour  from  orange  to  a  reddish-brown,  although  the 
sulphur  deposited  around  the  orifices  was  pale  yellow  and  opaque ;  the 
depth  of  colour  is  due  to  selenium  ;  some  specimens  contain  as  much 
as  1*75  to  2*1  per  cent.,  which  render  it  unfit  for  the  manufacture  of 
sulphuric  acid.  In  the  neighbourhood  of  the  fumeroles  there  were 
many  large  holes  full  of  thin,  black,  boiling  mud  consisting  of  clay, 
siliceous  matter,  gypsum,  and  iron  pyrites  buspended  in  strongly  acid 
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water  containing  more  mineral  matter  than  the  water  from  the  lake. 
Lake  Hope,  in  the  midst  of  the  central  amphitheatre,  had  a  fairlj 
uniform  depth,  bnt  was  nnfathomable  near  the  centre ;  its  tempera* 
tnre  was  68^ ;  it  was  mnddy  in  the  centre,  bnt  transparent,  and  of  bine- 
green  colonr  elsewhere ;  the  atmosphere  over  it  was  very  irritating 
owing  to  the  constant  evolution  of  hydrogen  chloride  ;  the  bottom  of 
the  lake  whereyer  visible  was  covered  with  obliqne  crystals  of  selenite. 
Analysis  of  the  water  yielded  the  following  results  per  1000  parts : — 

FeSOf.      A]9(S04),.     CaSOf.       MgS04.       K2SO4.       NajSOf.        AlaCle. 
16-254       1-350       3-605       0*931       4715       10033       25557 

NaCl.  SiOj.  HCa.  Water,  &c. 

11-950        0-67        149-876        776059 

It  is  suggested  that  the  sulphur  and  hydrogen  chloride  result  from 
the  action  of  sea- water  on  hot  beds  of  pyrites  inside  the  mountain. 

D.  A.  L. 

Graphite  froxa  the  Bagoutal  Mountains^  Siberia.    By  W.  H. 

Collins  (Chem,  News,  57,  36). — Four  samples  of  graphite  from  this 
region  were  analysed  and  gave  the  following  mean  results  per  cent. : — 
C, '38-91;  SiOa,  38-83;  AUOs,13-86;  CaOandMgO,2-12  ;  Fe,08,4-52; 
loss  and  volatile  matter,  1'77.  This  graphite  is  employed  for  crucible 
making  with  excellent  results.  It  is  somewhat  similar  in  character  to 
the  graphite  from  the  Stephanovsky  mine.  D.  A.  L. 

Gold  Quartz  from  the  Transvaal.  By  P.  Holijlkd  (Ghent. 
News,  56,  271 — 272). — The  specimen  weighed  18  grams ;  it  was  a 
greenish-grey,  dark-coloured,  massive  quartz  with  iron- stained  fissure. 
In  sections,  under  the  microscope,  F.  Butley  detected  ^'allotrio- 
morphous "  quartz  crystals,  cubes  of  pyrites,  gold,  numerous  liquid 
lacunsB,  particles  of  mica,  and  patches,  probably,  of  felspar.  On  heat- 
ing in  an  open  tube,  sulphurous  anhydride  was  given  off.  For  analysis 
the  mineral  was  decomposed  with  hydrofluoric  acid,  and  gave  the 
following  numbers : — 

SiOj.     AljOs.     FejOg.   FeS,.     Au.      MgO.    KjO.    NaaO.    H,0.         0. 
92-86    2-86      122    027    0-03    018    1-40    0*41    058    a  little. 

D.  A.  L. 

Braunite  f^om  Jakobsberg.  By  M.  Schuster  (Zeit  Kryd,  Min^ 
13,  621—623,  from  Tschermak's  Min.  Mitth,,  7,  443— 451).— This 
mineral,  discovered  by  Igelstrom  (Abstr.,  1887,  643)  at  the  Jakobs- 
berg manganese  mines,  Wermland,  Sweden,  has  been  subjected  by  the 
author  to  a  careful  crystallographical  examination.  Braunite,  he 
finds,  is  not  tetragonal,  as  stated  by  Igelstrom,  but  rhombohedraly 
tetartohedral,  and  isomorphous  with  iron  glance  and  titaniferous  iron 
ore.  B.  H.  B. 

Chrome  Iron  Ore  in  Australasia.  By  B.  W.  E.  Macivob 
{Chem.  Ni!ws,  57,  1 — 2). — Chrome  iron  ore  is  found  in  New  Zealand 
in  two  or  three  places,  but  chiefly  near  Nelson,  in  the  middle  island. 
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where  it  is  associated  with  serpentine  and  olivine  rocks  ;<  it  is  obtained 
in  three  forms :  (1.)  Massive  crystalline  in  highly  crystalline  black 
bands,  showing  on  fractare  distinct  planes  of  octahedron,  and  contain- 
ing from  52  to  65  percent,  of  chromic  oxide.  (2.)  Motive  amorphous^ 
brownish-black  bands,  longer,  broader,  and  softer  than  the  preceding, 
in  which  CrjOg  =  from  30  to  51  per  cent.  (3.)  Dissemmated  crys- 
tcdline,  in  which  nodales  of  moderately  constant  composition,  56  to 
69  per  cent.  CtjOs,  are  more  or  less  evenly  distributed  through  the 
serpentine,  forming  in  some  cases  as  much  as  90  per  cent.,  in  others 
only  20  per  cent,  of  the  rock,  giving  it  the  appearance  of  a  con- 
glomerate. On  exposure  to  the  air,  the  binding  material  disint^^tes 
and  the  nodules  are  easily  separated ;  in  some  cases,  the  preliminary 
weathering  may  be  dispensed  with. 

Chrome  iron  ore  is  also  found  in  New  Caledonia,  in  New  South 
Wales,  in  Queensland,  and  in  Tasmania.  D.  A.  L. 

Genesis  of  the  Plnmbiferoxia  Phosphates  and  Arseniophos- 
phates  of  Roore  and  de  Rosiers,  Pontgiband.  By  F.  Oonnabi) 
(Gompt,  rend.y  106,  75 — 77). — These  minerals  occur  in  the  neighbour- 
hood of  apatite  and  lead  carbonate.  It  is  known  that  water  contain- 
ing carbonic  anhydride  will  dissolve  both  lead  carbonate  and  apatite, 
and  it  is  probable,  therefore,  that  the  lead  phosphate  or  arsenio- 
phosphate  has  been  formed  by  the  interaction  of  these  substances  or 
by  the  action  of  the  water  containing  apatite  on  galena* 

0.  H.  B. 

Hineralogical  Observations  in  Styria.  By  E.  Hatle  and  H. 
Taufs  (Chem.  Gentr.,  1887,  1264—1365,  from  Verh.  geoL  E-eichanst, 
1887,  226— 228).— (1.)  Pharmacolite  from  Volleg.^Thia  mineral, 
which  is  new  to  Styria,  has  been  found  in  large  (5  mm.)  crystals  and 
in  spheroidal  groups  and  crusts  on  iron  pyrites,  magnetic  pyrites,  and 
arsenical  pyrites,  blende,  galena  quartz,  and  calcspar ;  it  contains — 

AbsO,.  CaO.  HjOatlW.    HjO  at  red  heat.         Total. 

48-60        2704  12-34  12-15  10013 

Albite  in  twin  crystals  has  likewise  been  found  in  the  neighbouring 
lead  mine  of  Kalt«negg. 

(2.)  Iron  Deweylite  from  Krauhach. — This  scarlet-red  mineral,  ob- 
tained from  serpentine  in  Leising,  corresponds  with  the  formula 
10H2MgSiO4,Mg3FeSiO6  -h  9HaO.  As  many  other  deweylites  contain 
the  same  amount  of  water,  the  authors  suggest  the  following  general 
formula  for  deweylites  : — 

10H.R"SiO4,R"8SiO5  +  9Aq, 

in  which  R"  =  Mg,  which  is  in  part  displaoeable  by  Fe,  Ni,  &c. 

J.  P.  L. 

New  Discoveries  of  Minerals.  By  H.  v.  Foullon  (Zeit  Kryst. 
Min.,  13,  631--632,  from  Verhdl.  k,  h.  geol.  B^eiehsanst,  1886,  464).— 
At  Klausen,  in  Tyrol,  a  greenish-blue  mineral  has  been  found  as  a 
thin  coating  on  mica-schist  and  quartzite,  in  association  with  gypsum, 
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felsobanyite,  malachite,  and  allophane.  This  greenish-blae  coating, 
undoubtedly  of  recent  formatioii,  is  a  mineral  miztore,  of  which 
54  per  cent,  consists  of  a  hjdrated  copper  sulphate,  langite,  CnSOi  + 
4HsO,  in  all  probability  a  product  of  the  alteration  of  copper  pyrites. 
At  the  same  locality,  calcite  of  recent  formation  has  been  found. 
It  occurs  in  an  old  adit-level,  in  the  form  of  white  or  yellow  imper* 
feet  crystals,  and  attains  a  thickness  of  4  cm.  In  the  Reassen  lode, 
at  Kutteuberg,  in  Bohemia,  the  rare  mineral  cronstedtite  has  recently 
been  found  in  well-developed  crystals.  B.  H.  B. 

Ilmenite  firom  the  ArdenneB.  By  C.  Elembnt  (Zeit.  KryH, 
Min.,  13,  626—627,  from  T*chermak*8  min.  Mitth,,  8,  1).— Ilroenire 
from  the  phyllite  of  Bocroi  gave  on  analysis  the  following  results  : — 


SiO,. 

TiO,.     AIjOj-  FejO.. 

FeO. 

MnO. 

CaO.     K,0.    NaiO.     TotaL 

214. 

62-21    1-83    8-52 

2716 

13-60 

0-43    0-23    019    101-31 

Neglecting  the  admixed  rutile  and  silicates,  the  formula*  of  the 
ilmenite  is  BTiOs,  in  which  B  =s  Fe,Mn  in  the  proportion  of  2:1. 

B.  H.  B. 

Synthesig  of  Pyrrhotine.  By  C.  Doelter  (ZeU.  Krtjst.  ifin.,  13, 
624—626,  from  Tsehermak's  min.  MittK  7,  635— 646).— The  author 
has  endeavoured  to  prepare  magnetic  pyrites  (pyrrhotine) synthetically, 
and  by  means  of  analyses  of  the  artificial  mineral  and  of  the  pyrrho- 
tine recently  found  at  Schneeberg,  in  Tyrol,  to  elucidate  the  constitu- 
tion of  this  mineral.  The  first  experiment,  in  which  ferrous  chloride 
was  heated  with  water  containing  sodium  carbonate,  •and  saturated 
with  hydrogen  sulphide,  in  a  closed  tube  at  80'  for  three  months,  was 
unsuccessful,  inasmuch  as  the  pyrrhotine  formed  was  decomposed  on 
washing,  a  powder  resembling  limonite  being  produced.  In  the  second 
experiment,  ferrous  chloride  was  treated  nnder  the  same  conditions 
in  a  closed  rifle.barrel  at  200"  for  16  days.  In  consequence  of 
the  air  remaining  in  the  barrel^  iron  pyrites  was  formed  as  well  as 
pyrrhotine ;  but  when  the  filling  of  the  barrel  was  effected  in  an  atmo- 
sphere of  hydrogen  sulphide  and  carbonic  anhydride,  pyrrhotine  was 
formed  in  small,  hexagonal,  brown,  magnetic  tablets,  which  on  analysis 
gave  results  corresponding  with  the  formula  FciiSh.  A  product 
similar  in  appearance  was  obtained  on  treating  a  mixture  of  ferrous 
chloride  and  zinc  chloride  in  the  same  way  at  200°  for  three  weeks, 
the  powder  obtained  giving  on  analysts  results  con*esponding  with 
the  formula  B„S„  =  Fe„ZnS,4  =  2(FeuS„)  -»-  ZnS.  Possibly  this 
is  a  mechanical  mixture  of  pyrrhotine  and  wurtzite.  From  these 
experiments,  the  author  concludes  that  pyrrhotine  is  formed  in  nature 
at  a  low  temperature,  about  100^,  from  ferrous  salts  dissolved  in  water 
by  the  action  of  hydrogen  sulphide  in  the  presence  of  carbonic  acid 
or  reducing  hydrocarbons.  Further  experiments  were  made  in  the 
dry  way,  ferrous  chloride  being  heated  in  a  stream  of  hydrogen  snlphide 
in  a  glass  tube  from  which  the  air  had  previously  been  expelled  by  a 
current  of  carbonic  anhydride.  Crystals  having  the  formula  FeuStt 
were  obtained. 
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In  oonclnsion,  the  anfchor  gives  the  following  analysis  of  pyrrhotine 
recently  found  at  the  Schneeberg,  in  Tyrol : — 

Fe.  S.  Co.  Total. 

61-77  3910  trace  10087 

These  resnlts  correspond  with  the  formula  FenSu,  or  lOPeS  +  FeS,, 
a  formula  which  was  deduced  from  the  analyses  of  all  the  artificial 
pyrrhotines  prepared  by  the  author.  B.  H.  B. 

Composition  of  Idocrase.  By  0.  BAinfELSBXBO  (Zeit  Kryst. 
jjfin.,  13,  640—642,  from  Zeit  deutsch.  geoL  Oes.,  38,  607).— The 
recent  analyses  of  idocrase  (yesuvian),  by  v.  Lasaulz,  Ladwig,  and 
Jannasch,  have  induced  the  author  to  analyse  again  the  idocrase  of 
Ala  and  Wilui,  and  to  determine  the  formulas  with  greater  aocoracy. 
The  old  theory  of  the  general  constitntion  of  idocrase,  4R'4Si04  + 
R'eSiOs  =  B'nSisOai,  still  holds  good.  It  has,  however,  been  simpli- 
fied to  a  certain  extent,  since  in  idocrase  R"  :  B/'\  =  4:1.  The  ratio 
of  R'  :  R'',  however,  is  variable,  so  that  all  varieties  of  idocrase  may 
be  divided  into  four  classes,  in  which — 


(1.)  E' 

:  R"  =  1-66  1 

!  4  =  1 :  2-4 

(2.)  R'  ; 

;  R"  =  1-33 

:4=  1:3 

(3.)  E'  : 

r  B"  =  1-00  : 

4 

(4.)  B'  : 

:R"  =  0-5 

:  4  =  1  :  8. 

Consequently  the  general  formula  is 

R'^UOn  +  n[(4R"„Si*0,i)(R'"«Si,.0«)],or  (4R',Si04  + 

B',SiO,)n[4(4R",Si04  +  a"aSi05)(4R'"4Si30i,  +  3R'"aSiO,)]. 

To  Glass  1  belong  the  idocrase  of  Ala  and  Oleinitz,  near  Jordans- 
muhlf  in  Silesia;  to  Class  2,  those  of  Monzoni,  Zermatt,  Johnsberg 
in  Silesia,  Kedabek  in  the  Caucasus ;  to  Class  3,  those  of  Vesuvius, 
Haslau  near  Eger ;  to  Class  4,  those  of  Wilui  (in  which  the  presence 
of  boron  was  detected  by  Jannasch). 

Idocrase  and  epidote  are  very  similar  in  composition — 

Epidote 2R'4Si04  +  R'«SiO» 

Idocrase 2R'4Si04  +  R'eSiOs. 

B.  H.  B. 

Canadian  Minerals.  By  B.  J.  Harbington  (Zeit,  Krygt.  Min., 
13,  651,  from  Trans.  R,  8oc.  Canada,  1886,  81).— The  author  gives 
the  results  of  analyses  of  sodalite  (I)  from  the  nepheliue-syenite  of 
Montreal,  and  (II)  from  the  Ice  River,  Rocky  Mts. : — 


SiOa.    A1,0,. 

Fe,0,. 

CaO.    N»,0. 

K,0. 

Ns.       CL        Total.   8p.gr. 

I.  37-52  31-38 

ixKoa 

0-35    19-12 

0-78 

4-48    6-91    100-64    2-22 

[I.  37-60  31-82 

0-01 

—     19-34 

0-27 

4-61    7-12    100-67    229 

The  mineral,  termed  huronite  by  Thomson,  from  the  diabase  of 
Drummond  Island,  in  Lake  Huron,  is  found  by  the  author  to  be  aa 
impure  or  altered  felspar,  probably  anorthite.  B.  H.  B. 


Digiti 


ized  by  Google 


432  ABSTRACTS  OF  OHEMIOAL  PAPERS. 

Felspar  and  Olivine  from  Syria.  By  B.  Doss  (Zeit.  Kry$t  lft»., 
13,  624,  from  Tschermak's  min,  MUth.,  7,  461— 634).— The  author 
analysed  two  specimens  of  felspar  from  plagioclase-basalts ;  I,  from 
Schuhba ;  II,  from  Chirbet  H6jet  Sfi,l&:— 

KoO.    Na,0. 

SiO,.      AljO,.    Fe,0,.    MnO.      OaO.     MgO.    ^^ > '  TotaL 

I.  61-26    31-49    0-33    trace    1313    046  360  10026 

IL  50-23    81-88    020    trace    14-60    0*26         344  100-61 

Plagioclase  I  is  a  labradorite,  with  the  ratio  Ab :  An  =s  1 : 2  (8 :  17) ; 
plagioclase  II  is  a  labradorite,  with  the  ratio  Ab  :  An  =  2:6.  The 
olivine  in  these  plagioclase- basalt-layas  usually  occurs  in  twin-crystals, 
ooP  being  in  some  cases  the  twinning-plane.  B.  H.  B. 

Albite  of  the  KItsbek.  By  M.  Schuster  (Zeit  Kryst.  Min,,  13, 
614—616,  from  Tschermak's  min.  Mitth.,  7,  373— 399).— The  deter- 
minations of  the  direction  of  extinction  on  P  in  the  theoretically  pure 
albite  of  the  Kiisbek  in  the  Caucasus,  recorded  by  Barwald  (Zeit. 
Kryst  Min,,  8,  48),  differ  so  entirely  from  those  given  by  the  author 
in  his  well-known  work  on  the  optical  properties  of  the  plagioclases, 
as  to  induce  him  to  make  a  new  investigation  of  this  albite,  using 
material  chemically  identical  with  that  employed  by  Barwald.  His 
measurements  of  the  angles  of  the  crystals  show  that  the  discrepancy 
is  caused  by  Barwald  having  confrised  the  right  and  left  prisms. 

B.  H.  B. 

Anorthite  from  Saint-C16ment.  By  A.  Lacboix  (Zeit.  Kryst. 
Min.y  13,  646,  from  BuU.  soc.  fran,  min.,  0,  46). — In  the  anorthite- 
gablnro  of  Saint-Gl^ment,  department  Puy-de-D6me,  the  author  found 
the  following  mineials :  titanite,  idocrase,  bright-green  pyroxene, 
partly  converted  into  actinolite,  and  anorthite  twinned  according  to 
the  albite  and  pericline  law.     The  anorthite  gave  on  analysis : — 

SiOf  AlsO,.  GaO.  NajO.  TofcaL 

46-06  36»10  18-32  (0*63)  10000 

As  secondaiy  minerals,  there  occur  wollastonite,  epidote,  quartz, 
talc,  and  calcite.  B.  H.  B. 

Beryl  firom  the  Iflnger.  By  M.  Sohusteb  and  B.  Pbzibium 
(Zdt.  Kryst.  Min,,  13,  623—624,  from  Tschermalcs  min.  Mitth.,  7, 
466 — 468;  8,  190). — In  1883,  beryl  was  discovered  in  mica-schist,  on 
the  north  side  of  the  IBnger,  near  Meran.  The  crystals  are  sometimes 
as  much  as  18  cm.  long  and  34  cm.  in  circnmference.  Analysis  gave 
the  following  resalts : — 

SiOj.        AljOj.       BeO.       OaO.       MgO.      HjO.       Total.      Sp.gr. 
66-49      2301      9-30      0-54      064      0-04      9992      269 

B.  H.  B. 
Hicas  of  the  Pegmatite-Oranite  of  Schlittenhofen.    By  B. 
SoHARiZEB  (Zeit.  Kryst.  Min.,  13,  449 — 4i73).— At  Schiittenhofen,  a 
deposit  of  pegmatite-granite  occurs  intercalated  in  magnesian  lime- 
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stone.  The  minerals,  18  in  nnmber,  forming  this  rock  separate  into 
three  typical  associations  or  zones.  Only  one  mineral,  grey  qaartz, 
occars  in  all  three  zones.  The  first  zone,  which  forms  the  principal 
portion  of  the  pegmatite  deposit,  consists  of  microcline,  lepidomelane, 
and  silver-white  to  tombac-brown  mnscovite,  with  the  phosphates 
apatite,  monazite,  and  zenotime.  The  second  zone  is  formed  of  white 
albite,  yellowish- white  mascovite,  blnish-black  tonrmaline,  and  brown 
manganese-gamet,  with  small  quantities  of  light-green  tonrmaline.  In 
the  third  zone  appear  typical  lithium  minerals':  blood-red  lepidolite, 
dark-green  and  pink  tourmaline,  with  bluish-white  albite  (clevelandite). 
The  variously  coloured  micas  gave  on  analysis  the  results  given  in  the 
accompanying  table : — 

I.  n.  in.  IV. 

SiO, 36-30        43-67  44-08        49-26 

TiO, 120  —  —  — 

SnO, 0-16  —  —  006 

AUO3 22-62        36-69  36-84        2526 

FeaO, 6-68  2-10  0-48  — 

FeO 18-04  0-65  0-74  084 

MnO 119        trace  *    025  085 

MgO 3-69  —    OaO=0-21  — 

(K,Rb,Cs)20 8-60  857  1110        13-85 

Na,0 0-62  1-95  0*20  0-36 

Li,0 0-30        trace  037  638 

H2O 1-21  4-35  4-98  176 

Aq 2-30  1-15  117  — 

F 0-60  0-35  0-19  5-68 

Total 101-61        99-38  100-61      10329 

Less  0 0-25  014  0-08  238 

Total    101-26        99-24  100-53      100-91 

I.  Black  lepidomelane;  sp.  gr.  30826;  formula,  H,R'4R"6R"'8Siio04i. 
II.  Tombac-brown  muscovite  from  the  first  zone ;  sp.  gr.  2'8349 ; 
formula  almost  exactly  that  of  damourite.  III.  Yellowish-white 
muscovite  from  the  second  zone  ;  sp.  gr.  2*8540.  This  analysis  is  in 
accord  with  that  of  the  mascovite  of  Auburn,  given  by  Clarke 
(Abstr.,  1887,  347).  IV.  Lithionite  from  the  third  zone;  sp.  gr. 
2-8245 ;  formula,  (HO,F)JR'eAl«Siio03o.  This  formula  differs  from  that 
given  by  Clarke  and  by  Groth,  in  that  the  author's  formula  presents 
an  excess  of  B'tSiOs.  A  consideration  of  the  various  recent  analyses 
of  lepidolite  indicates  that  the  lithium  micas  form  a  continuous  series, 
the  members  of  which  may  be  regarded  as  isomorphic  mixtures  of  two 
terminal  members.  The  author  suggests  that  these  terminal  members 
are  the  pure  muscovite  silicate  B'eAlfSieOM,  and  the  silicate 

(HO,F),R'sAl6SiioO,o, 
for  which  the  name  lithionite  silicate  is  proposed.     In  the  analyses 
given,  the  substance  was  dried  at  100°,  and  in  calculating  the  formula 
the  water  given  off  at  300°,  indicated  as  Aq,  was  disregarded. 

B.  H.  B. 
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Schorlomite,  a  Variety  of  Melanite.  By  G.  A.  K5nig  (ZeiL 
Kryst,  Min.,  13,  650,  from  Proc,  Acad.  Nat.  8c,  PhUad,,  1886,  365).— 
Melanite,  from  California,  containing  titanium,  and  occorring  as 
black  masses  in  &  greenish-yellow  matrix,  gaye  on  analysis  the  fol- 
lowing results  (I) : — 

CaO.  KgO.  CO,.  MnO.  Total. 
32-41  0-30  3-36  —  99  47 
31-40    1-22    —    0-46   9998 

For  comparison,  the  results  (II)  are  given  of  an  analysis  of  black 
schorlomite  fix)m  Magnet  Cove,  Arkansas.  The  ratio  of  the  con- 
stituents of  the  melanite  (I)  and  of  the  schorlomite  (II)  is  : — 


8iO^     TiO,.     TigO,. 

A1,0,. 

Fe,0,. 

I.  30-71    4-4,7     8-29 

2-26 

22-67 

II.  25-80  12-46    4-44 

1-00 

23-20 

(SiTi)O. 

(FeTiAl),0, 

(CaHgMii)0. 

303      : 

1 

3-10 

(I) 

8-16      : 

1 

3-22 

(11) 

These  results  appear  to  support  the  theory  that  schorlomite  is  a 
garnet  in  which  titanium,  in  the  form  of  TisOs,  is  substituted  for 
aluminium.  .  B.  H.  B. 

Tin-ore  Depoeits  of  Mount  Bischoff.  By  A.  v.  Oroddeck  (ZeiL 
Kryst  Min.,  13,  636,  from  Zeit  detUsch.  geol.  Oes,,  38,  370).— The 
author  comes  to  the  conclusion  that,  like  the  topaz  rock  of  the 
Schneckenstein  in  Saxony,  the  rock  of  the  tin-ore  district  of  Mount 
Bischoff  in  Tasmania  is  a  quartz  porphyry  converted  into  topaz. 
This  alteration  probably  occurred  during  the  formation  of  the  tin-ore 
deposits.  This  theory  is  supported  by  the  discovery  of  pseudo- 
morphs  of  topaz  after  quartz.  The  interior  of  the  crystals  consisted 
of  colourless  quartz,  whilst  the  exterior  consisted  of  a  dull  white 
massive  envelope  of  topaz,  which  gave  on  analysis  the  following 
results: — 


8iO,. 

Alfif 

F. 

CaO. 

SnOf. 

Total. 

66-32 

36-i)l 

10-68 

0-03 

2-42 

105-36 

or,  in  other  words,  6321  per  cent,  of  topaz,  35'39  per  cent,  of  quartz, 
and  2'42  per  cent,  of  tin  oxide  (compare  Abstr.,  1886,  603). 

B.  H.  B. 

Volcanic  Blocks  of  Monte  Somma.  By  B.  Mtebisch  (ZeiL 
Kryst.  Mm.,  13,  627—628,  from  Tschermak's  nUn.  MUth.,  8,  113).— 
In  the  cavities  of  blocks  of  altered  limestone,  the  author  found  grains 
of  a  colourless  mineral  hitherto  supposed  to  be  quartz.  Analysis  gave 
the  following  results : — 


SiOj. 

MgO. 

FeO. 

NasiO. 

K,0. 

Ignition. 

Total. 

41-85 

56-17 

1-07 

0-12 

0-40 

0-19 

99-80 

The  mineral  is  obviously  forsterite.  It  occura  in  association  with 
spinell  and  calcite.  The  occurrence  of  a  silicate  free  from  lime  in  a 
limestone  block  is  remarkable. 

In  silicate  blocks,  especially  in  one  composed  principally  of  augite 
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and  melUite,  the  anther  ioand  a  colourless  mineral  occnrring  in  thin 
aclcular  crystals.  It  belongs  to  the  nepheline  group.  It  is  optically 
monaxial,  negative,  exhibits  basal  cleavage,  is  very  brittle,  and  haa  a 
sp.  gr.  of  2*602.     Analysis  gave  the  following  results  : — 

SiOj.         AljO, +  Fe,Oj.      CaO.  K,0.  NajO.  Total. 

37-44  32-43  218        27*20        226        101-51 

The  mineral  is  thus  a  potassiam-nepheline,  KaAlsSiaOg,  for  which 
the  author  proposes  the  name  of  kcUiophUite,  B.  H.  B. 

Selenium  in  Meteoric  Iron.  By  H.  N.  Warrin  (Ghem,  News, 
67,  16). — Results  are  given  below  of  the  analysis  of  specimens  of 
meteoric  iron  :  1  and  2  from  Bohumilitz ;  3,  Pallus  iron  ;  4,  Elbogen  ; 
5  and  6,  Atacama  Desert.  In  the  method  employed,  10  grams  of  the 
roughly-powdered  specimen  is  mixed  with  sufficient  flowers  of  sul- 
phur, and  heated  to  redness  in  a  tube  in  a  current  of  oxygen,  the 
products  of  combustion  passing  into  a  series  of  bulbs  containing 
distilled  water,  where  the  selenious  acid  is  reduced  by  the  sulphurous 
acid.  The  solution  with  the  selenium  precipitate  is  heated  at  27**, 
and  ultimately  the  latter  is  dried  in  an  air-bath  and  weighed.  In 
each  case,  a  blank  experiment  was  made  with  the  sulphur  employed. 


1. 

2. 

3. 

4. 

6. 

6. 

Fe.... 

9010 

94-51 

9504 

88-20 

7001 

86-52 

Ni.... 

6-54 

2-54 

3-20 

8-20 

2002 

10-52 

Mn,... 

012 

— 

012 

0-23 

— 

Co.... 

0-24 

0-32 

012 

012 

— 

0-12 

Cu.... 

— 

-~ 

0-20 

— 

— 



Se  .... 

0-23 

005 

004 

0-06 

0-08 
D. 

005 
A.  L. 

Water  firom  the  Tonnissteiner  Hedioinal  Spring.     By  B. 

Lepsius  (Ber.,  21,  552 — 556). — This  water  contains  a  large  excess  of 
carbonic  acid,  and  has  an  alkaline  chalybeate  taste ;  on  analysis,  tbe 
following   results    were    obtained,    which,   when    compared  with  a 


QramB  per  litre. 

1887. 
Lepeius. 

1868. 
FreseniuB. 

GramH  per  litre. 

1887. 
Lepsius. 

1868. 
Fresenius. 

K-SO^ 

0-07218 
0-15324 
000004 
1  -40236 
0- 00064 

0  00071 
0-00008 
0- 00017 
0-00808 

1  -74564 
0-00452 
0-00001 
0-00005 

0-09900 
0-14763 
0-00001 
1  -41489 
0-00080 
0-00046 
0  00018 
0-00013 
0  00390 
1-81999 
0-00533 
0-00006 
0-00006 

CaCOj 

ooooo 

0-38275 
1*07426 

Na-SO. 

MirOO, 

K^....::. :...:;. 

FeOO, 

0  -02188 
0*00081 

Naa 

MnCO, 

NaBr 

SiOj 

0  '02741 

NaNOs 

B,Oi 

trace 

Na,HP04 

NaF 

Al-(PO*)a 

Total  Bolids 

^^  fhalf  combiaed 
^^ajfree 

»» 

LigOOa 

4-51885 
1-30119 
2-79929 

4 '99855 

NaaCOa   

1  '49961 

(NH,),CO, 

2 -39334 

Total 

SpCO, 

8-61383 

8*89150 
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former  analysis  by  Fresenins,  show  that  the  oompoBition  has  remained 
practically  unaltered  for  the  last  20  years.  F.  S.  K. 


Organic    Chemistry. 


Decomposition  of  Petroleum  by  Heat.  By  E.  Lissenko  {Bingl. 
polyt.  J.,  266,  226,  from  J.  Berg  u.  Huttetiwesen,  1887,  34»9).— When 
petroleum  is  subjected  to  distillation,  it  is  not  only  split  up  into  con- 
stituents having  different  boiling  points,  but  the  high  boiling  products 
are  decomposed  into  those  of  a  lower  boiling  point.  The  yield  of  the 
latter  increases  with  the  time  of  heating,  and  in  this  manner  the 
quantity  of  kerosine  from  Caucasian  petroleum,  which  usually  does 
not  exceed  30  per  cent.,  may  be  doubled.  The  best  yield  of  kerosene 
is  obtained  from  petroleum  residues  at  a  temperature  of  434°  to  SOI**. 
Nobel,  however,  found  that  the  decomposition  of  the  residues  is  best 
effected  at  400".  D.  B. 

Action  of  Bromine  on  Iodoform.  By  K.  L(3sgheb  (Ber,,  21, 
410). — By  the  action  of  bromine  on  iodoform,  bromoform  alone  is 
obtained,  and  this,  whether  the  bromine  is  employed  in  small  qnantity 
or  in  excess.  The  substance  described  by  SeruUas  (Ann.  Ghim. 
Phys.  [2],  34,  225,  and  30,  97),  and  by  Bouchardat  (Annalen,  22, 
233)  as  bromiodoform,  is  merely  a  solution  of  iodoform  in  bromoform. 

A.  J.  G. 

Action  of  Zinc  Ethyl  on  Nitroethane.  By  J.  Kissel  (/.  Buss. 
Ghem.  fifoc,  1887,  109 — 113). — In  order  to  test  the  accuracy  of  the 
view  he  formerly  expressed,  that  nitroethane  is  a  compound  of  the  con- 
stitution CHj-CO-NH-OH  (Abstr.,  1885,  364),  the  author  has  studied 
the  action  of  zinc  ethyl  on  nitroethane.  After  several  days'  action 
at  0^  in  a  sealed  tube  the  mixture  becomes  solid,  and  when  the  tube  is 
opened  an  inflammable  mixture  of  gases  escapes  which  is  free  from 
ethylene.  The  contents  of  the  tube  consist  of  a  mixture  of  two  com- 
pounds at  least,  of  which  one  is  crystalline  and  the  other  amorphous. 
The  crystalline  compound  is  decomposed  by  water  containing  a 
little  sulphuric  acid,  and  the  nitroethane  removed  by  evaporation,  the 
liquid  neutralised,  and  the  zinc  precipitated  by  sodium  carbonate ;  'on 
adding  potash  and  distilling,  a  liquid  boiling  at  126 — 133^  passes 
over.  On  neutralising  this  with  hydrochloric  acid,  it  yields  the  hydro- 
chloride  of  a  substituted  hydroxy lamine,  NHEttO,HCl.  Another 
compound  of  similar  composition  is  found  among  the  numerous 
products  formed  in  the  reaction.  B.  B. 

Isobntylene  Bromide  and  Bromotrimethyl  Carbinol.  By  L 
GuABESCHi  and  L.  Gaezino  (Ghem.  Centr.,  1887,  1343— 1344>  froto 
Ann.  Ghim.  Farm.,  87,  101—112). — The  moderately  stable  barium 
isohtUylenedistUphonaie^  C4H8(S03)Ba  +  2HaO,  was  prepared  by 
boiling  25  grams  of  isobntylene  bix)mide  with  a  saturated  solution  of 
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ammoniam  snlphite  for  9  to  12  hoars,  then  boiling  with  an  excess  of 
baryta-water,  precipitating*  the  nncombiued  bariam  with  carbonic 
anhydride,  and  treating  the  concentrated  filtrate  with  95  per  cent, 
alcohol.  The  free  acid  has  not  been  crystallised.  If  the  filtrate 
from  this  barinm  salt  is  evaporated  to  drive  oSt  the  alcohol,  and  again 
treated  with  absolute  alcohol,  barium  -^-hydroxyisobutylenesulphonate, 
(OH-C4H8-S08),Ba  -h  l^HaO,  and  barium  chloride  separate.  The 
formula  OH-CMea'CHa'SOsH,  has  been  given  to  the  acid.  The 
alcoholic  filtrate  from  the  last  barinm  salt  contains  still  another 
salt  containing  the  same  amount  of  barium.  Isobutaldehyde  is  also 
formed  by  this  reaction.  If  30  grams  of  bromotrimethylmethane, 
CMeaBr,  is  boiled  with  150  c.c.  of  a  saturated  solution  of  ammonium 
snlphite,  an  inflammable  gas  (isobutylene  ?),  tri methyl  carbinol,  boil- 
ing at  80'5**  to  81  "S*,  and  trimethylmethanesul phonic  acid  are  pro- 
duced. By  simply  boiling  the  bromide  with  3  parts  of  water, 
isobntane  and  trim  ethyl  carbinol  are  formed. 

When  bromo-7-isobutane  is  boiled  for  five  hours  with  5  parts  of  water, 
isobutaldehyde  and  monohromotrimethyl  carbinol^  CH,Br'CMea*OH,are 
formed.  The  latter  is  a  liquid  boiling  at  138—140°,  of  sp.  gr.  l-4'29 
at  0°,  insoluble  in  water,  but  soluble  in  ether.  J.  P.  L. 

Compoimds  of  Sodium  Hydroxide  and  Hethyl  Alcohol. 
By  C.  GdTTiG  (Ber.,  21,  561— 5(56).— When  a  methyl  alcohol  solution 
of  soda  is  evaporated  to  a  certain  consistency,  it  solidifies  to  a  crys- 
talline mass  on  cooling ;  this  compound,  after  drying,  behaves  similarly 
to  those  obtained  from  ethyl  alcohol  and  soda  or  potash;  namely, 
when  agitated  with  water  or  some  other  liquids,  it  moves  about  on  the 
snrface,  decomposes,  and  dissolves. 

The  composition  of  the  compound  formed  varies  with  the  condi- 
tions of  its  formation.  (1.)  If  anhydrous  methyl  alcohol  is  employed 
and  all  moisture  carefully  excluded,  the  composition  of  the  substance 
formed  is  5NaOH,6MeOH,  when  crystallisation  is  allowed  to  proceed 
slowly.  (2.)  When  a  little  water  is  present,  the  composition  is 
NaOH,^H20,MeOH.  (3.)  The  composition  varies  when  a  con- 
siderable quantity  of  water  is  present,  and  seems  to  depend  chiefly  on 
the  specific  gravity  of  the  solidifying  solution,  and  on  the  relation 
between  the  quantities  of  water  and  alcohol. 

Methyl  alcohol  also  forms  compounds  with  potash,  and  many  other 
alcohols  combine  with  potash  and  soda  in  a  similar  manner. 

¥.  S.  K. 

Specific  Gravities  of  Aqueous  Glycerol  Solutions.  By  W. 
W.  J.  NicOL  {Pharm.  J.  Trans,  [3],  18,  302).— The  following  are  de- 
terminations  of  the  specific  gravity  at  20°  of  definite  mixtures  of 
glycerol  and  water : 
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Glyoerol  Specifio 

per  cent,  grovity. 

100     1-26348 

90     1-23720 

80    1-21010 

70    118293 

60    115561 

60    112831 

40     1-10118 

30    107469 

20    104884 

10    1-02391 

Water  at  20°   I'OOOOO 

A  table  oalcnlated  from  these  results  for  intermediate  percentages  is 
given  in  the  paper.  R.  R. 

Action  of  Boiling  Acids  on  Methylenitan.  By  C.  Wehmxr 
and  B.  Tollbns  (Anrialen^  243,  334 — 342). — The  authors  maintain 
that  the  so-called  formose  which  Loew  obtained  (this  vol.,  p.  245)  by 
the  action  of  lime  on  formaldehyde  is  not  a  true  carbohydrate,  as  it 
does  not  yield  levnlinic  acid  when  heated  with  hydrochloric  or  sul- 
phuric acid.  W.  C.  W. 

Levulose.  By  H.  Winter  (Ghem.  Oentr.,  1887,  1373—1374,  from 
Zeit.  Mb,  Zuck.  Ind,,  24,  796— 820).— The  specific  rotatory  power  of 
a  20  percent,  solution  of  levuloseis  —71-4  at  20".  The  discrepancies 
between  the  old  and  new  values  for  the  specific  rotatory  power  of 
levulose  cannot  be  attributed  to  the  manner  or  source  of  production, 
inasmuch  as  they  are  found  to  have  no  influence. 

Alcohol  diminishes  the  rotatory  power  of  levulose  in  a  marked 
degree,  but  increases  that  of  dextrose  ;  the  former  phenomenon  may 
probably  be  accounted  for  by  the  fact  that  levulose  forms  an  alco- 
holate  of  the  formula  CeHnEtOa.  The  specific  rotatory  power  of 
anhydrous  levulose  in  absolute  alcohol  is  —47*'  for  a  concentration  of 
7- 78  per  cent. 

As  a  mixture  of  equal  part«  of  levulose  and  dextrose  does  not 
exhibit  the  optical  properties  of  invert  sugar,  it  is  possible  that  the 
latter  consists  of  four  parts  of  levulose  to  three  of  dextrose.  Levulose 
and  dextrose  in  the  proportion  of  two  parts  of  the  former  to 
one  of  the  latter  form  a  well-defined  crystalline  product,  which  in 
solution  exhibits  no  trace  of  birotation  similar  to  that  which  exists  in 
the  case  of  a  mechanical  mixture  in  the  same  proportions.  On 
account  of  the  existence  of  this  compound,  a  complete  separation  of 
the  two  sugars  by  means  of  alcohol  is  impossible. 

An  acetyl  compound  of  levulose  could  not  be  obtained.  Com- 
pounds  of  levulose  with  lime,  lead  oxide,  chloride,  and  nitraie,  iron 
and  bismuth  nitrate,  were  obtained.  J.  P.  L. 

Irisin.  By  0.  Wallach  (Ber.,  21,  896— 397).— Ekstrand  and 
Johanson  recently  described  a  carbohydrate  from  Pkleum  pratense^ 
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to  wliicb  they  gave  tlie  naine  of  graminin  (see  this  vol.,  p.  246,  also 
next  Abstract).  In  the  author's  opinion,  this  is  identical  with  irisin, 
the  carbohydrate  from  Irig pseudaoonis  (Abstr.,  1887,  626). 

A.  J.  G. 

o 

CarbohsTdrates.  By  A.  G.  Ekstband  and  C.  J.  Johanson  (Ber., 
21,  594 — 697). — The  authoi*8  have  found  it  necessary  to  modify  some 
of  the  statements  made  in  their  last  paper  (this  vol.,  p.  246),  as  it  is 
now  shown  that  they  had  confounded  two  carbohydrates  under  the 
name  of  graminin.  To  that  which  occurs  in  the  haulm  of  Phleum 
pratense,  and,  mixed  with  another,  in  the  rhizome  of  Baldingera^  they 
give  the  name  of  phlein,  reserving  the  name  of  graminin  for  a 
carbohydrate  occurring  much  more  widely  diffused  in  the  Grami« 
naceae. 

Qraminin,  6CftHioOs  +  HaO,  occurs  in  the  rhizomes  of  Trhetum 
cUpestre,  Agrostis,  CcUamagrostis,  Fesiiica,  Avena^  and  in  certain  parts 
of  BaXdingera.  It  is  laevorotatory ;  [«]©  =  —88*89;  100  parts  of  an 
aqueous  solution  at  9 — 10°  contain  2280  parts  of  graminin  (dried  at 
100**)  ;  the  sp.  gr.  of  graminin  dried  at  100°  is  1-522  ;  it  melts  at  209°, 
and  forms  doubly  refracting  sphaerocrjstals. 

Phlein:  [«]d  =  -4812  to  -4891 ;  sp.  gr.  =  1*480;  melting  point 
216"* ;  100  parts  of  the  aqueous  solution  contain  3*26  parts  of  phl»in 
(dried  at  lOO*').  A.  J.  G. 

Ethylcunine-derivatives.  By  S.  Gabriel  (Ber,,  21,  566—576). 
— It  has  been  found  that  bromethylphthalimide  can  be  prepared  by 
a  more  convenient  method  than  that  already  described  (Abstr.,  1887, 
1037),  as  the  reaction  between  potassium  phthalimide  and  ethylene 
bromide  takes  place  considerably  be^ow  200°,  and  can  be  carried  out 
in  open  vessels.     This  method  is  described  in  detail. 

fi'Bromethylamine  hydrohromide,  CsHiBr'NH^jHBr,  is  obtained  by 
heating  bromethylphthalimide  with  concentrated  hydrobromic  acid  for 
two  hours  at  180---200°  in  sealed  tubes.  The  product  crystallises 
from  alcohol  in  rhombic  forms  and  melts  at  155 — 160° ;  it  is  readily 
soluble  in  water,  and  when  treated  with  concentrated  potash  yields 
an  oil  containing  free  bromethylamine.     The  picrate^ 

CaH4Br-NH„CeH,(NO0»-OH  +  iH,0, 

crystallises  in  amber-yellow  prisms  or  needles  which  melt  when  placed 
in  a  capillary  tube  in  boiling  water,  and  gradually  solidify  again  ;  the 
anhydrous  salt  melts  at  130 — 131"5°.  The  platinochloride,  which  is 
tolerably  soluble  in  water,  forms  orange-yellow  scales. 

When  an  aqueous  solution  of  bromethylamine  hydrobromide  is 
boiled  with  silver  carbonate,  a  product  is  obtained  which  crystallises 
from  alcohol  in  flat,  transparent  forms,  melts  at  90—91**,  and  dissolves 
in  water  without  alkaline  reaction.  This  compound  has  the  formula 
CsHsNOa,  and  may  be  regarded  as  the  anhydride  of  hydroxy ethjl- 
carbamic  acid,  OH-CH,-CH,-NH-COOH. 

Bromethylphthalimide  is  decomposed  by  heating  with  sulphuric 
acid  (1  pt.  acid,  2  pts.  H9O)  ;  the  filtrate  from  the  phthalic  acid  yields 
three  products.     (1.)  When  the  filtrate  is  freed  from  hydrobromic 
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Bcid  and  snlpharic  acid  and  evaporated,  a  syrup  is  obtained,  from  which 
the  addition  of  a  considerable  quantity  of  a  1  per  cent,  solution  of  picric 
acid  precipitates  a  yellow,  microcrystalline  powder.  This  substance 
softens  at  200°  and  melts  at  205—210".  The  mother-liquor  yields  on 
further  evaporation  slender,  yellow,  crystalline  needles  of  hydroxyelhyU 
amine  picrate,  OH'C2H4'NH2,CJeH,N307,  which  after  recrystalliBation 
from  alcohol  melts  at  159'5°.  (2.)  If  the  filtrate  is  freed  from  sul- 
phuric acid  by  adding  barium  carbonate  and  the  excess  of  carbonate 
removed  by  careful  ^addition  of  dilute  sulphuric  acid,  a  yellow, 
crystalline,  hyfjprosoopic  mass  is  obtained  on  evaporation.  This  com- 
pound is  fi-ffydroxyethylamine  hydrobromide,  OH'C8H4'NH2,HBr ;  it 
crystallises  in  needles  which  melt  below  100%  and  its  alcoholic  solu- 
tion gives  with  platinum  chloride  an  oily  platinochloride  which 
gradually  becomes  crystalline  and  is  very  soluble  in  water. 

A  very  soluble  acid  compound  is  formed  when  bromethylphthal- 
imide  is  treated  with  warm  potash ;  after  neutralising  the  free  alkali 
with  hydrochloric  acid  and  evaporating  the  solution,  a  residue  is 
cbtained  which, -when  heated  at  130 — 150"  for  abont  half  an  hour,  is 
converted  into  p-hydroa^Hhylphthalimidej  C8H402N'C2H4-OH ;  this 
snhFtance  is  only  sparingly  soluble,  and  crystallises  from  water  in 
cohurless  needles *or  rhombic  leaves;  it  fuelts  at  126 — 127°  and  is 
soluble  in  alcohol ;  it  is  insoluble  in  ammonia  bat  gradually  dissolves 
in  potash. 

The  very  soluble  compound  referred  to  above  is  probably  hydroxy- 
ethylphtkalamtc  acid ;  the  hydroMoridej 

'COOHC,H4-CO-NHC2H4-OH,HCl, 

was  obtained  in  the  form  of  colourless  crystals  melting  at  85*5^.  It 
dissolves  in  water,  yielding  an  a^id  solution  from  which  silver  nitrate 
precipitates  silver  chloride.  When  boil«d  with  silver  carbonate,  a 
colourless  syrup  is'obtained  which,  on  distillation,  gives  hydroxy ethyi- 
phthalimide  and  water ;  the  former  distils  above  360",  apparently  not 
without  decomposition,  the  crystalline  distillate  melting  at  124 — 125**, 
and  after  crystallising  from  water  at  126 — 127**.  fi-Chlorethylamine 
hydrochloride,  C2H401*NH2,HC1,  is  formed  when  oxyethylphthalimide 
is  heated  with  concentrated  hydrochloric  acid  for  three  hours  at 
180 — 200°.  On  account  of  the  extreme  solubility  of  this  salt  in 
water,  alcohol,  and  alcoholic  ether,  it  could  not  be  purified,  but  the 
picrate,  C2H4Cl'NH2,C6HaN,07  -f  ^HaO,  was  prepared.  This  salt 
Ci7stal1i8e8  in  long,  yellow  needles,  which  lose  water  of  crystallisa- 
tion at  100°,  and  on  heating  quickly  melt  slightly  above  lOO*.  The 
anhydrous  compound  melts  at  142 — 143°.  The  platinochloride 
crystallises  in  orange-coloured,  microscopic,  hexagonal  plates,  which 
disf^olve  readily  in  water,  but  only  sparingly  in  alcohol  or  concentrated 
hydrochloric  acid. 

Chlorethylamine  hydrochloride,  when  treated  with  potash,  behaves 
in  a  manner  similar  to  bromethylamine  hydrobromide,  but  the  free 
base  seems  to  be  more  stable  than  the  corresponding  bromine- 
derivative. 

Ethylene  chloride  acts  on  potassinm  phthalimide  only  at  a  much 
higher  temperature  than  the  bromide,  and  yields  chiefly  ethylenedi- 
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phthalimide.  Ethylene  chlorobromide  and  potassium  phthalimide 
give  a  product  consisting  of  chlorethji-  and  bromethjl-phthalimide 
and  ethylenediphthaliniide ;  the  mixture  of  the  two  haloid  compounds 
melts  at  81— 83°.  F.  S.  K. 

Ethylenimine  (Spermine).  By  A.  Ladenburg  and  J.  Abkl 
(Ber.,  21,  758 — 766). — When  heated,  ethylenediamine  hydrochloride 
is  partially  converted  into  ethylenimiae  hydrochloride,  the  reaction 
being  best  effected  by  heating  portions  of  3  to  5  grams  in  small  glass 
bulbs.  The  heating  is  stopped  as  soon  as  the  contents  have  sublimed 
into  the  upper  part  of  the  bulb.  The  brown,,  carbonaceous  mass  is 
extracted  with  water,  fi^ered,  and  the  filtrate  treated  with  a  solution 
of  potassio-bismuth  iodide ;  the  crystalline  precipitate  of  the  bismutho- 
iodide  is  then  separated  from  an  amorphous  precipitate  that  falls  at 
the  same  time.  The  yield  is  very  small,  the  temperature  at  which 
ethylenediamine  hydrochloride  is  converted  into* ethylenimine  hydro- 
chloride being  above  that  at  which  the  latter  salt  begins  to  decoui- 
pose. ' 

CH 

Ethyleniminey  <p,^>NHP,is  prepared  by  distilling  the  bismntho- 

iodide  with  potash,  evaporating  on  the  water-bath,  and  diying  under  an 
exsiccator.  The  product  so  obtained,  however,  is  not  a  base  of  low 
boiling  point,  as  was  expected,  but  a  white,  porcelain-like  mass  which 
deliquesces  on  exposure  to  air  with  absorption  of  water  and  carbonic 
anhydride.  It  melts  at  159 — 163°  in  sealed  tubes,  can  be  sublimed,  is 
insoluble  in  ether,  readily  soluble  in  absolute  alcohol.  The  vapour- 
density  is   2*93,  corresponding  with  the  doubled- molecular  formula 

CH'NH'CH 
'^PH-NH-rH ^'     T^®^  seems  some  rea.soai.  to  think  that  the  original 

distillate  contains  the  base  with  the  simple  formula ;  it  has  a  faint, 
piperidine-like  odour  which-  soon  disappears,  even  when  kept  in  closed 
vessels,  and  the  readiness  with  which  the  base  had  passed  over  with 
the  steam  would  seem  to  point  in  the  same  direction. 

•The  hydrochloride,  C2H6N,HCi,  crystallises  in  transparent  tables, 
readily  soluble  in  water,  insoluble  in  alcohol.  The  plutinochlorvie, 
(C2H6N)3,U2PtClg,  forms  small,  well-formed,  yellow  prisms.  The 
aurochloride  crystallises  in  yellow,  nacreous  plates.  The  picrate  forms 
small  tables.  The  mercurochloride  crystallises  in  feathery  groups  of 
needles.  The  hismutho'iodtde,  302HeNH I,2Bi I3,  crystallises  in  lustrous, 
garnet-red  plates,  insoluble  in  cold,  decomposed  by  boiling  water. 

Although  the  evidence  is  not  yet  absolutely  conclusive,  there  seems 
strong  reason  to  think  that  ethylenimine  is  identical  with  the  base, 
spermine,  obtained  by  Schreiner  from  human  semen  (Abstr.,  1879, 
72).     This  point  is  still  under  investigation.  A.  J.  G. 

Action  of  Hydrogen  Phosphide  on  Aldehydes  and  Ketonic 
Acids.  By  J.  Messinger  and  C.  Engels  (Ber.,  21,  326— 836).— A 
slow,  constant  cun*6nt  of  hydrogen  phosphide  can  readily  be  obtained 
from  phosphonium  iodide  by  suspending  it  in  ether  (which  must  not 
be  too  moist  for  this  purpose),  and  adding  a  few  drops  of  water  from 
time  to  time  as  the  rate  of  evolution  of  the  gas  diminishes ;  5  grams 
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of  the  iodide  will  in  this  way  f umiBh  a  regnlar  supply  of  gas  for  about 
an  hour.  It  is  besb  to  work  with  small  quantities  of  the  iodide,  and 
to  add  more  as  required.  The  gas  is  perfectly  pure  and  free  from 
iodine,  is  not  spontaneously  inflammable,  and  does  not  seem  to  be 
poisonous.  The  hydrogen  iodide  formed  by  the  decomposition  of  the 
phosphonium  iodide  is  wholly  retained  by  the  ether  with  the  forma- 
tion of  a  heavy,  colourless  oil  which  is  insoluble  in  ether,  has  the 
composition  (EtzO)^!!!,  is  decomposed  by  water  with  the  foi*mation  of 
ether,  hydriodic  acid,  and  ethyl  iodide,  and  on  distillation  yields  first 
ether,  then  ethyl  iodide,  and  finally  hydriodic  acid  of  the  composition 
2HI  +  IIH3O,  boiling  at  125^  Ether  also  forms  a  corresponding 
additive  compound  on  treatment  with  hydrogen  bromide. 

No  absorption  of  the  gas  occurs  under  any  conditions  when  a 
current  of  hydrogen  phosphide  alone  is  led  through  an  aldehyde,  but 
if  at  the  same  time  hydrogen  chloride  is  also  passed  through  absorp- 
tion takes  place  and  is  rendered  more  complete  by  adding  ether  to  the 
aldehyde.  The  following  compounds  have  been  obtained  from  the 
corresponding  aldehydes  under  these  conditions. 

Tetrahydroxyethylidenephosphoniuin  chloride,  P(0HMe*0H)4Cl,  crys- 
tallises in  quadratic  forms,  melts  at  112^,  and  is  readily  soluble  in 
alcohol,  insoluble  in  ether  and  carbon  bisulphide.  It  has  an  un- 
pleasant odour,  is  decomposed  by  water,  and  on  treatment  with 
aqueous  potash  is  converted  into  Girard*s  tetrahydroxyethylidene- 
phosphine  and  its  hydroxide  (Abstr.,  1884,  1119).  In  addition  to  the 
chloride,  an  oil  is  also  obtained,  particularly  when  an  excess  of  hydrogen 
chloride  is  passed  into  acetaldehyde,  which  seems  to  have  the  compo- 
sition [(COHMe)iHCl]3PH3;  it  is  readily  soluble  in  alcohol,  insoluble 
in  ether,  and  decomposes  on  distillation.  The  corresponding  bromine- 
derivatives  were  prepared  by  passing  a  current  of  hydrogen  bromide 
together  with  hydrogen  phosphide  through  acetaldehyde.  The  6ro- 
m^€,  P(CHMe*0H)4Br,  crystallises  in  qmdratic  forms,  melts  at  88*', 
and  deliquesces  on  exposure  to  the  air.  The  oil,  which  is  formed 
simultaneously,  has  the  composition  [(COHMe)3HBr]3PH|. 

Tetrahydroxyfropylidenephoaphonium  chloride^  P(CHEt*0H)4Cl,  is 
crystalline,  melts  at  128°,  and  is  readily  soluble  in  alcohol,  sparingly 
soluble  in  carbon  bisulphide  and  chloroform,  and  insoluble  in  ether. 
It  has  an  unpleasant,  persistent  odour,  and  is  decomposed  by  water. 
The  bromide,  P(CHEt*0H)4Br,  crystallises  in  slender  needles,  melts 
at  105 — 106^,  and  closely  resembles  the  chloride. 

Isobutaldehyde  and  acraldehyde  also  absorb  the  gases,  but  the  pro- 
ducts were  not  obtained  in  the  crystalline  condition. 

Benzaldehyde,  under  like  conditions,  yields  a  compound, 

(COHPh)4,PH3, 

which  crystallises  in  slender  needles,  melts  at  153°,  and  is  readily 
soluble  in  hot  alcohol  and  chloroform,  sparingly  soluble  in  hot  water, 
and  insoluble  in  benzene,  light  petroleum,  and  carbon  bisulphide. 
Metanitrobenzaldehyde  forms  an  analogous  compoundi 

(NO,-aH4-COH)4PHa; 

cinnamaldehyde,  under  similar  conditions,  yields  a  crystalline  com- 
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pound,  which,  however,  is  not  homogeneons ;  salicylaldehjde  does  not 
form  a  crystallisable  derivative. 

"When  an  ethereal  solntion  of  pyruvic  acid  is  simnltaneonsl j  treated 
with  hydrogen  phosphide  and  a  rapid  current  of  hydrogen  chloride,  a 
compound,  C^HgOeP,  is  obtained  which  crystallises  in  slender,  silky 
needles,  sublimes  without  melting,  and  is  insoluble  in  ether,  alcohol, 
chloroform,  carbon  bisulphide,  and  light  petroleum,  but  readily 
soluble  in  ammonia  and  aqueous  soda. 

Acetone,  ethyl  acetate,  and  ethyl  oxalate  do  not  seem  to  react  with 
hydrogen  phosphide.     The  research  is  being  continued. 

W.  P.  W. 

Amidoacetala.  By  A.  Wohl  (Ber.,  21,  616^-618).— Amidoacetal, 
0H(OEt)a-CH2-NHa,  is  prepared  by  heating  chloracetal  with  alcoholic 
ammonia  for  14  hours  at  150 — lOO^  ;  the  product  is  then  mixed  with 
sufficient  baryta  to  decompose  the  chlorides,  heated  as  long  as  ammonia 
comes  off,  and  finally  distilled  with  steam,  when  the  primary  base 
alone  passes  over.  It  is  a  coloarless  oil  which  shows  the  characteristic 
reactions  both  of  a  primary  amine  and  an  aoetal.  The  hydrochloride 
is  crystalline,  very  hygroscopic,  and  readily  soluble  in  alcohol  and 
alcohol-ether ;  the  plcUinochloride,  (CeHi6NOs)3,H3PtCl«,  crystallises  in 
hexagonal  forms.  When  an  aqueous  solution  of  the  base  is  treated 
with  excess  of  dilute  sulphuric  acid,  and  the  liquid,  after  being 
made  alkaline,  is  distilled  with  steam,  a  volatile  base  passes  over ; 
the  aqueous  solution  of  this  base  loses  its  alkalinity  after  a  time,  and 
on  evaporation  leaves  a  solid  residue.  Whether  these  substances  are 
amidoaldehyde  and  the  corresponding  ketine  will  appear  on  further 
investigation. 

An  amido-compound  is  also  obtained  by  the  action  of  alcoholic 
ammonia  on  iS-chloropropionacetal.  A.  J.  G. 

Conversion  of  Ketoxinaes  into  Psendonitroles.  By  B.  Sgholl 
(JBer.,  21,  506 — 510). — ^Aoetoxime  (1  part)  dissolved  in  ether  (20  parts) 
is  treated  with  luther  less  than  the  calculated  amount  of  nitrogon 
peroxide,  and  the  whole  left  until  it  has  a  deep  blue  colour  and  gives 
off  no  more  gas.  The  product  is  washed  with  aqueous  soda  solution, 
then  with  water,  dried  with  calcium  chloride,  and  evaporated  in  a 
vacuum.  Colourless  crystals  of  propylpseudonitrole,  NO'CMej'NOa, 
remain.  The  reaction  seems  to  be  capable  of  general  application. 
Butyl pseudonitrole  was  prepared  from  methylethylketoxime. 

ikethtflketoxime,  CEtjN'OH,  is  prepared  by  boiling  diethylketone 
with  a  solution  of  hydroxy lamine  hydrochloride  and  soda  in  presence 
of  alcohol  for  one  to  two  hours ;  it  is  a  colourless  oil,  boils  at  162 — 163° 
under  726  mm.  pressure,  and  is  insoluble  in  water. 

Amylpseudonitrole,  N0'CEts*N02,  obtained  as  above  from  diethyl- 
ketoxime,  forms  large,  tabular  crystals,  melting  at  63°,  and  is  soluble, 
with  blue  colour,  in  ether  and  chloroform. 

An  impure  octylpseudonitrole  is  obtained  in  like  manner  from 
methylhexylketoxime.    The  latter  boils  at  213—214''. 

K  H.  M. 

Tetrachlorinated  Diacelfyl.  By  S.  Levy  and  K.  Jedligka  (Ber., 
21,  318 — 321). — ^Experiments  made  by  the  authors  show  that  the  oily 
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product  obtained  by  Stenhouse  (this  Jonmal,  1870,  p.  8)  by  the  action 
of  chlorine  in  the  presence  of  iodine  on  chloranilic  acid  is  pentachlor- 
acetone. 

When  chloranilic  acid  is  treated  with  potassium  chlorate  and  hydro- 
chloiic  acid,  noteworthy  quantities  of  oxalic  acid  are  formed  together 
with  a  neutral  brownish-yellow  liquid  which  distils  with  partial  de- 
composition at  180— 196"*.  The  distillate  is  a  yellow  oil,  and  consists 
of  two  substances,  one  of  which  (the  chief  product)  is  liquid,  and  the 
other  a  crystalline  solid ;  the  latter  can  be  separated  by  crystallisation 
in  a  freezing  mixture,  and  forms  beautiful,  yellow  scales.  The  liquid 
product  is  purified  by  addition  of  water,  which  converts  it  into  the 
ovystMiae  hydrate  oi symmetrical  tetrachlorcLcetonej  CHOU'CO'CHCU  + 
4U«0.  This  crystallises  from  water  in  colourless,  long  prisraa^ 
melts  at  48 — 49°,  loses  its  water  of  crystallisation  on  further  heating, 
and  boils  at  179—181°  at  725  mm.  pressure. 

The  coloured  crystalline  product  is  most  probably  symmetrical  tetrc^ 
chloraceiyl,  CHCli'CO-CO-CHCl,.  It  crystallises  from  ether  in  large, 
yellow  tables,  melts  at  83—84%  and  boils  at  201—203°  with  slight 
decomposition  at  740  mm.  pressure  yielding  a  yellowish-green  vapour. 
It  has  a  pungent  odour,  is  soluble  in  water,  alcohol,  and  ether,  and  is 
turned  brown  on  treatment  with  aqueous  soda  and  ammonia.  Ammon* 
iacal  silver  solution  is  not  reduced  by  it,  and  no  trace  of  red  colour 
can  be  detected  when  it  is  added  to  a  magenta  solution  decolorised 
by  sulphurous  anhydride.  Finally,  when  treated  with  phenylhydr- 
azine,  it  yields  a  very  ch^nuctevistic  phen^lhydratide,  which  crystaliiseB 
in  slender,  orange-red,  woolly  needles,  melts  at  186°  with  decomposi- 
tion, and  is  very  sparingly  soluble  in  alcohol.  The  research  is  being 
continued.  W.  P.  W. 

Thiocarbonyl  Chloride.  By  H.  Beroreen  (jBer.,  21,  337—352). 
— The  decomposition  of  thiocarbonyl  chloride  by  water,  which  takes 
place  very  slowly  in  the  cold,  is  complete  at  the  end  of  a  few  hours 
on  boiling.  The  products  of  the  reaction  are  carbonic  anhydride, 
hydrogen  sulphide,  and  hydrogen  chloride. 

When  dissolved  in  anhydrous  ether  free  from  alcohol,  and  saturated 
with  carefully  dried  ammonia,  thiocarbonyl  chloride  is  converted  into 
aiAmonium  thiocyanate  (compare  Bathke,  Annalen,  167,  195),  ammo- 
nium chloride,  and  a  third  substance  which,  however,  could  not  be 
identified  owing  to  the  small  quantity  obtained.  The  thiamidoformic 
chloride,  CSCI'NHa,  which  might  possibly  be  regarded  as  an  inter- 
mediate  product  of  this  reaction,  was  not  formed  by  heating  the 
chloride  with  ammonium  chloride  at  200°  for  some  hours ;  on  the 
contrary,  complete  decomposition  occurred  with  the  formation  of 
carbon  bisulphide  and  carbon  tetrachloride.  This  result  is  due  in  some 
way  to  the  presence  of  ammonium  chloride,  since  thiocarbonyl  chloride 
is  decomposed  only  to  a  very  slight  extent  when  heated  alone  at  200° 
for  a  similar  period. 

Diphenylamine  reacts  with  thiocarbonyl  chloride  in  ethereal  solu- 
tion to  form  a  compound  which  crvstaliises  in  small,  pale-yellow 
needles,  melts  at  196°,  and  is  probably  identical  with  Bernthsen  and 
Friese's  tetraphenylthiocarbamide  (Abstr.,  1882,  1089). 
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When  thiocarboujl  cbloride  (5  grams),  dissolved  in  benzene  free 
from  tbiopben  (25  grams), is  treated  witb  powdered  alnmininm  chloride 
(8  to  10  grams)  and  the  mixtare  heated  on  a  water-bath  for  some 
time  until  hydrogen  chloride  ceases  to  be  evolved,  a  compoand  is 
obtained  whose  composition  approximates  to  that  required  for  thio- 
henzophenone,  CSPhj.  This  is  a  reddish-brown  oil  which  dissolves 
readily  in  ether,  benzene,  and  hot  alcohol,  and  decomposes  on  distilla- 
tion yielding  a  crystallisable  distillate  free  from  sulphur.  When 
treated  with  bydroxylamine  or  with  phenylhydrazine,  it  gives  off 
hydrogen  sulphide,  and  is  converted  into  diphenylacetoxime  or  the 
phenylhydrazide  of  benzophenone  respectively ;  hence  it  must  be 
regarded  aa  a  thioketone.  Behr  (this  Journal,  1878,  276)  and  Engler 
(Abetr.,  1879,  61)  have  obtained  compounds  containing  sulphur  which 
have  been  described  as  thiobenzophenone ;  these  substances,  however, 
do  not  react  either  with  bydroxylamine  or  phenylhydrazine,  and 
cannot,  therefore,  be  thioketoues.  The  anthor  suggests  that  Engler's 
compound  (m.  p.  =  146*5^)  may  be  a  polymeride  of  thiobenzophenone 
corresponding  with  Wislicenus'  thioduploacetone.  Thiocarbonyl 
chloride  also  reacts  with  zinc  methyl  and  zinc^tbyl,  and  the  compound 
obtained  from  the  latter  is  a  pungent,  red  oil,  which  can  be  distilled 
with  steam.  On  analysis  it  was  found  to  contain  only  four-fifths  the 
amount  of  sulphur  required  for  the  formula  CSEta,  and  the  non- 
cry  stall  isable  oil  obtained,  together  with  hydrogen  sulphide,  on  treat- 
ing its  alcoholic  solution  with  phenylhydrazine,  yielded  only  one-half 
the  nitrogen  required  for  the  formula  CEtalNjPbH ;  these  results 
are,  however,  attributed  to  the  difficulty  of  purifying  the  compound, 
which  most  probably  is  diethykhioJeetone. 

Ethyl  chlorothioformate  is  obtained  by  the  action  of  thiocarbonyl 
chloride  (1  mol.)  on  an  alcoholic  solution  of  sodium  ethoxide(l  mol.). 
The  boiling  point  of  this  compound  is  probably  130 — 135°,  but  the 
specimen  obtained  boiled  at  130 — 160** ;  its  identity  was,  however, 
established  by  its  conversion  into  xanthogenamide  on  treatment  with 
aq neons  ammonia.  When  2  mok.  of  sodium  ethoxide  are  employed, 
ethyl  thiocarbonate  is  obtained  (compare  Klason,  Abstr.,  1887, 1029). 
The  reaction  with  a  solution  of  phenol  in  aqueous  soda  results  in  the 
formation  of  phenyl  thiocarbonate,  CS(0Pb)2,  which  forms  white, 
lustrous  crystals,  and  melts  at  97°. 

The  action  of  thiocarbonyl  chloride  on  ketonic  derivatives  of  the 
type  of  ethyl  acetoacetate  resnlts  in  the  displacement  of  both  the 
hydrogen-atoms  of  the  metbylene-groap  by  the  thiocarbonyl  radicle. 
Ethyl  thiocarbonyl  acetoacetate  (CSICAc'COOEt)jt  (compare  Norton 
and  Oppenbeim,  Ber,,  10,  703),  for  example,  is  obtained  from  ethyl 
sodacetoacetate  and  from  ethyl  cnpracetoacetate ;  this  compound 
does  not  react  with  phenylhydrazine  or  bydroxylamine,  and  pi-o- 
bably  is  not  a  thioketone.  An  oil  which  could  neither  be  crystal- 
lised nor  distilled,  and  which  contained  sulphar  but  not  chlorine,  was 
formed  when  ethyl  sodiomethacetoacetate  in  ethereal  solution  was 
treated  with  the  chloride.  Under  like  conditions,  ethyl  sodiomalonate 
yields  the  <//iocar&ony derivative  CSIClCOOEt^a,  which  crystallises 
in  small,  flesh-coloured  needles,  and  melts  at  177 — 178*.  When  this 
compound   is  saponified  with  alcoholic  potash,  and  the  product  dis- 
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solved  in  water  and  treated  with  dilate  fiulphurio  acid,  hydrogen 
solphide  is  evolved  in  small  qnantitj,  and  a  crystalline  acid  is  obtained 
which  cannot  be  recrjstallised,  since  it  decomposes  partially  on  sola- 
tion  with  the  evolation  of  hydrogen  sulphide.  The  analytical  results 
are  consequently  only  approximate,  but  they  point  to  the  formulaD 
CS:C(COOH)a  for  the  acid,  and  CS:C(COOAg)„  for  the  sUoer 
salt ;  the  latter  is  pale-yellow  in  colour,  and  when  touched  with  a 
small  flame  explodes  like  gunpowder,  with  the  formation  of  silver 
sulphide,  carbonic  anhydride,  and  carbon.  Thiocarbonyl  chloride  and 
ethyl  sodiobenzoylacetate  also  react,  forming  ethyl  thiocarhonylbenzoyl- 
acetate^  (CSICBz'COOEt),,  which  crystallises  in  yellowish  needles, 
melts  at  162 — 164°,  and  dissolves  in  sulphuric  acid  with  a  yellow 
colour.  Lastly,  the  sodium  compound  of  desoxvbenzoin  is  converted, 
under  similar  conditions,  into  the  ^Atocarfco»y*-derivative,  C15H10OS, 
which  crystallises  in  small,  golden-yellow  needles,  melts  at  285 — S286°, 
is  much  more  sparingly  soluble  in  ether,  carbon  bisulphide,  light 
petroleum,  and  hot  alcohol  than  the  thiocarbonyl-derivatives  of  ethyl 
acetoacetate  and  ethyl  malonate,  and  dissolves  in  concentrated  sul- 
phuric acid  with  a  deep  bluish-violet  colour,  recalling  that  of  per- 
manganate in  solution.  W.  P.  W 

Calcium  Copper  Acetate.  By  F.  Rudorff  (Ber.,  21,  279—281). 
— Calcium  copper  acetate,  which  was  first  prepared  by  Brewster 
(Schweigger^s  Jahresb,^  33,  342),  does  not  contain  8  mols.  of  H2O,  but 
has  the  composition  CaCCjHaO,)*  +  CuCCJEIaOa),  +  6H2O.  The 
crystals  are  stable  at  the  summer  temperature  aud  do  not  lose  water 
of  crystallisation  when  exposed  over  calcium  chloride  for  48  hours ; 
decomposition,  however,  sets  in  at  60°.  The  salt  cannot  be  recrystal- 
lised  from  water,  and  is  not  formed  when  solutions  containing  equi- 
niolecular  proportions  of  its  constituents  are  mixed  together,  since  in 
both  cases  the  resulting  solution  on  cooling  or  on  spontaneous  evapo- 
ration yields  crystals  either  of  copper  acetate  or  a  mixture  of  the 
double  salt  and  copper  acetate  until  the  solution  contains  the  con- 
stituent salts  in  the  ratio  of  1  mol.  of  copper  acetate  to  3  mols.  of 
calcium  acetat.e;  when  this  point  is  reached,  crystals  of  the  pure 
double  salt  begin  to  separate.  The  double  salt  can  readily  be  pre« 
pared  by  dissolving  25  grams  (1  mol.)  of  copper  acetate  and  QQ  grams 
(3  mols.)  of  calcium  acetate  in  350  c.c.  of  warm  water;  on  cooling,  the 
pure  salt  separates  in  quadratic  forms,  and  the  mother-liquor  on  con- 
centration continues  to  yield  pure  crystals  until  10  mols.  of  calcium 
acetate  are  present.  W.  P.  W 

)3)3-Methylethylpropioiiic  Acid.  Bj  P.  v.  Bomburgh  {Rec.  Trav. 
Ghim.,,  6,  150 — 156). — Secondary  butylmalonio  acid  was  prepared  by 
heating  ethyl  sodiomalonate  with  secondary  butyl  iodide  for  several 
hours.  The  ethyl  secondary  butylmalonate  obtained  on  fractionation 
of  the  crude  product,  is  a  colourless  liquid  of  a  pleasant  odour ;  it 
boils  at  233 — 234°  undei*  a  pressure  of  774  mm. ;  sp.  gr.  at  75  = 
0988.  When  heated  with  alcoholic  potash,  acidified  with  hydro- 
chloric acid,  and  extracted  with  ether,  it  yields  secondary  butylmalonic 
acid,  CHMe£t'CH(COOH)„  which  forms  compact,  transparent  crystals 
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melting  at  76°  and  becoming  opaque  in  the  air.  It  dissolves  readily 
in  water,  ether,  alcohol,  and  boiling  bens^ne.  With  ammonium 
chloride  and  calcium  chloride,  it  gives  a  precipitate  almost  insolnble  in 
boiling  water.     The  silver  salt  is  white. 

When  secondary  butylmalonic  acid  is  gradually  heated  to  200°,  it 
gives  off  carbonic  anhydride,  and  yields  ^j^-methylethylpropionic  acid, 
CHMeEt-CHj-COOH,  which  boils  at  196—198"  under  a  pressure  of 
762  mm.,  and  is  optically  inactive ;  sp.  gr.  at  15^  =  0*930 ;  vapour- 
density  3*99.  The  silver  salt  crystallises  from  hot  water  in  curved 
needles;  the  calcium  salt  forms  transparent  needles  which  contain 
3  mols.  H3O,  and  become  opaque  when  exposed  to  dry  air.  The 
amide,  prepared  by  Hofmann's  method,  forms  long,  transparent 
needles  which  melt  at  124**,  and  can  be  sublimed  without  altering  the 
melting  point.  It  dissolves  in  warm  water,  in  alcohol,  ether,  and 
boiling  benzene. 

The  author  concludes  that  )9/3-methylethylpropionic  acid  has  the 
same  constitution  as  the  caproic  acid  from  the  dextrogyrate  hexyl 
alcohol  obtained  from  Roman  essence  of  camomile,  but  diners  from  it 
in  being  optically  inactive.  This  alcohol  would  therefore  have  the 
constitution  OHMeBt-CHj-CH,-OH.  C.  H.  B. 

Borneo  Tallow.  By  A.  C.  Gbitbl  (/.  pr,  Ghem.  [2],  36,  515— 
518). — The  author  has  examined  an  authentic  sample  of  Borneo 
tallow  (the  produce  of  Sfiorea  stertoptera  and  other  dipterocarpons), 
from  Java.  It  had  a  bright'-green  colour,  which  by  long  exposure  to 
the  air  became  at  first  yellow,  and  eventually  white.  At  ordinary 
temperatures,  it  had  the  consistence  of  cacao-butter,  which  it  some- 
what resembled  in  taste  and  smell.  It  softened  between  fhe  fingers, 
commenced  to  melt  at  35 — 36"*,  and  became  perfectly  fluid  at  42"*.  On 
cooling,  the  oil  did  not  solidify  until  the  temperature  had  fallen 
considerably  below  the  melting  point.  A  portion  of  the  tallow  wa.s 
saponified  with  potash,  and  the  resulting  soap  decomposed  with  dilute 
salphuric  acid;  the  mixture  of  fatty  acids  thus  obtained  crystallised 
well,  and,  after  repeated  washings  with  warm  water  and  careful 
drying,  solidified  at  54°.  It  consisted  almost  entirely  of  stearic  and 
oleic  acids,  present  in  the  ratio  of  two  to  one.  The  tallow  contained 
about  10  per  cent,  of  free  stearic  acid,  and  yielded  a  like  quantity 
of  glycerol.  The  author  points  out  that  the  composition  of  Borneo 
tallow,  and  the  ease  with  which  it  can  be  saponified,  render  it  particu- 
larly well  adapted  to  the  manufacture  of  soap  and  candles. 

G.  T.  M. 

Action  of  Nitric  Acid  on  Amides  and  Alkylamides.  By  A. 
P.  N.  Feanchimont  (Bee,  Trav.  Chim.,  6,  140— 149).— When  nitric 
acid  acts  on  amides  and  methylamides,  it  would  seem  that  the  radicle 
of  the  organic  acid  is  displaced  by  that  of  nitric  acid,  or  in  other 
Words,  by  NO2,  but  the  amide  of  nitric  acid  is  only  stable  when  the 
two  hydrogen  atoms  of  the  group  NH2  are  displaced  by  a  hydrocarbon 
radicle  such  as  methyl.  The  three  typical  reactions  may  be  repre- 
sented by  the  equations :  AcNH,  +  HNOj  =  AcOH  -h  N,0  +  HjO ; 
AcNHMe  +  2HN0,  =  AcOH  -h  MeNOs  -f  N.O  +  H,0;  and 
AcNMe,  +  HNO3  =  AcOH  -h  Me^rN-NO,. 
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Heptylamide,  prepared  by  Hofmaniji's  method  and  treated  with  the 
strongest  nitric  acid,  yields  a  yolame  of  nitrons  oxide  corresponding 
with  1  mol.  of  the  amide ;  acetylglyoocine  behaves  in  a  similar  way. 
All  componnds  containing  acetyl  are  not  attacked,  but  in  the  majority 
of  cases  when  any  reaction  takes  place,  the  acetyl-group  is  removed 
iu  the  form  of  acetic  acid,  as  in  the  case  of  the  amides.  The  same 
reaction  seems  to  take  place  with  propane-derivatives. 

Strong  sniphuric  acid  does  not  decompose  the  amides  in  the  same 
way  as  nitric  acid.  In  most  cases  the  reaction  in  question  does  not 
occur  between  the  free  amides  and  nitric  acid,  bat  between  the  acid 
and  nitrates  of  the  amides  which  are  first  formed.  It  is  possible  that 
the  nitric  acid  merely  acts  as  a  dehydrating  agent,  and  this  view 
would  seem  to  be  supported  by  the  fact  that  sulphuric  acid  decom- 
poses the  nitrates  of  the  amides  in  a  precisely  similar  way.  It  is 
probable,  however,  that  a  sulphate  is  first  formed,  and  the  decompo- 
sition which  ensues  is  due  to  the  liberated  nitric  acid,  and  in  fact  if 
an  amide  is  dissolved  in  sulphuric  acid,  there  is  no  action  beyond 
the  formation  of  a  sulphate,  but  on  adding  nitric  acid  decomposition 
at  once  begins.  When  the  organic  acid  is  not  liberated,  a  stable  nitro- 
derivative  is  formed,  as  in  the  case  of  dimethyloxamide.  In  other  cases, 
a  nitro-derivative  may  be  formed  in  the  first  instance,  but  decomposes 
immediately.  The  action  of  acetic  chloramide  on  silver  nitrite  yields 
acetic  acid  and  nitrous  oxide,  a  nitro-derivative  possibly  being  formed 
as  an  unstable  intermediate  product. 

Another  possible  supposition  is  that  the  action  of  nitric  acid  on 
nitrates  of  the  amides  is  analogous  to  the  formation  of  diazo-deriva- 
tives,  and  that  unstable  oxydiazo-componnds  are  formed;  thus,  for 
instance,  AcNHa-O-NO^  gives  AcNH(0-NO,)  INO-OH;  these  oxv- 
diazo-derivatives  decomposing  in  accordance  with  the  equations  already 
given.  This  latter  view  is  supported  by  the  fact  that  a  solution  of 
dimethyloxamide  in  nitric  aoid  evolves  nitrous  oxide  after  some  time ; 
that  a  solution  of  dinitrodimethyloxamide  in  nitric  acid  undergoes  no 
c*hange,  and  that  if  a  solution  of  dimethyloxamide  in  nitric  acid  is 
poured  into  water  immediately  after  its  preparation,  some  little  time 
elapses  before  the  nitro-derivative  separates. 

No  one  supposition,  however,  is  capable  of  explaining  all  cases. 
The  main  point  is  that  the  nature  of  the  reaction  is  to  a  great  extent 
determined  by  the  nature  of  the  acid  radicle  in  the  amide,  and  in  some 
cases  the  nature  of  the  alkyl  radicles  substituted  in  the  NH^-group 
exerts  a  distinct  in&uence,  ethyl  and  methyl-derivatives  not  behaving 
in  exactly  the  same  way. 

C.  H.  B. 

IsomeriBm  of  Fumario  and  Maleic  Acids.  By  E.  ANSGHt;Tz 
(Ber.,  21,  518— 620).— Lossen  {Ber.,  20,  8310)  suggests  that  the 
oxidation  of  fumaric  and  maleic  acids  to  tartaric  and  inactive  tartaric 
acids  may  be  explained  with  the  help  of  the  formulas 

COOH-CH  :  GH-COOH  and  COOH-C-CHj-COOH, 

usually  ascribed  to  fumaric  and  maleic  acids  respectively.  In  the  pre- 
sent paper,  the  improbability  is  shown  of  inactive  tartaric  acid  having 
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the  constitution  represented  in  the  formula  C00H-C(0H)2-CHa-C00H 
(which  would  follow  from  the  formula  adopted  for  male'ic  acid),  on 
the  ground  that  it  does  not  react  with  phenylbydrazine,  and  further 
that  the  ethyl  salt  of  inactive  tartaric  is  verv  different  in  its  behaviour 
to  Wislicenus's  ethyl  oxalacetate,  COOEt-COCHj-COOEt.  Ethyl 
oxalacetate  boils  at  120°,  and  the  ethyl  9alt  of  inactive  tartaric  acid 
at  156"*  (both  under  14  mm.  pressure).  The  latter  salt  still  contains 
two  hydroxy l-groups,  and  when  saponified  with  lime-water  yields  the 
characteristic  calcium  salt  of  inactive  tartaric  acid. 

The  only  alternative  formula  for  inactive  tartaric  acid  is  one  in 
which  two  alcoholic  hydroxyl-gronps  are  represented  as  attached  to 
two  different  carbon-atoms.  The  formation  of  an  acid  having  this 
formula  by  the  oxidation  of  malei'c  acid,  gives  no  support  to  the 
formula  COOH-C-CH,-COOH  for  the  latter  compound. 

Having  in  view  the  observations  of  BrUhl  (Ahstr.,  1887,  1006)  on 
the  molecular  refraction  of  aldehyde  and  paraldehyde,  the  author 
points  out  that  differences  in  the  molecular  refraction  of  the  ethyl 
salts  of  fumarir,  male'ic,  mesaconic  and  citraconic  acids  (Knops  Inang. 
Diss.,  Bonn,  1887)  harmonise  with  the  formulas  for  these  compounds 
which  he  supports  (compare  also  Abstr.,  1887,  916).  N.  H.  M. 

Oxidation  of  Diallylozalic  Acid.  By  P.  Bulitsoh  (J,  Russ. 
Ohem,  Soc,  1887,  73—97). — The  action  of  oxidising  agents  on  diallyl- 
oxalic  acid  was  investifljated  by  Saytzeff  and  Schatzky,  but  formic, 
carbonic,  and  oxalic  acidis  were  the  only  products  obtained.  From  the 
analogy  of  this  acid  to  dimethyloxalic,  diethyloxalic,  and  diisopro- 
pyloxalic  acids,  it  might  be  inferred  that  on  oxidation  a  ketone  would 
first  be  formed,  which  would  subsequently  split  up  into  acids  with  a 
lower  number  of  carbon-atoms  than  the  original  acid.  It  also  seemed 
desirable  to  ascertain  whether  citric  acid  is  formed  in  the  reaction,  as 
was  supposed  by  Schatzky. 

In  order  to  study  the  products  of  the  limited  oxidation  of  diallyl- 
oxalic  acid,  it  was  treated  with  very  dilute  nitric  acid.  For  this  par- 
pose  diallyloxalic  acid  (10  grams)  was  acted  on  by  a  mixture  of  nitric 
acid  (65  grams)  of  sp.  gr.  1'155  with  an  equal  quantity  of  water,  at 
as  low  a  temperature  as  possible.  When  the  action  was  complete,  the 
grpater  part  of  the  nitric  acid  was  expelled  by  careful  evaporation, 
and  after  removing  the  oxalic  acid  by  means  of  barium  carbonate,  the 
filtrate  was  boiled  with  a  strong  solution  of  baryta.  On  cooling,  a 
yellow  barium  salt  separated  ;  this,  after  being  washed,  was  dissolved 
in  aqueous  acetic  acid,  precipitated  hot  with  lead  acetate,  and  the 
precipitate  decomposed  with  hydrogen  sulphide.  The  filtrate  was 
concentrated  and  a  mixture  of  alcohol  and  ether  added  to  remove  in- 
organic impurities.  On  evaporating  the  clear  solution,  a  brownish  or 
yellow  syrup  was  obtained,  which  did  not  solidify  at  —20°,  and  could 
not  be  distilled  with  aqueous  vapour  without  decomposition.  It  is 
insoluble  in  ether,  chloroform,  and  carbon  bisulphide,  but  easily 
soluble  in  alcohol  or  water.  It  reduces  Fehling's  solution  on  warm- 
ing, but  this  may  be  due  to  some  admixture ;  silver  salts,  however, 
are  not  reduced.     Irs  reaction   is   feebly  acid.     Repeated  analyses 
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point  to  the  forninla  CeHuO«,  and  its  constitution,  that  of  ietrahydraxy- 
octolactone,  may  be  represented  by  the  formnla — 

Of  the  metallic  derirativ^es,  the  potassium,  sodium,  ammonium,  lead 
and  silver  salts,  oould  not  be  obtained  in  a  state  fit  for  iavestigation. 
By  the  action  of  barium  or  calcium  carbonate  at  the  ordinary  tempe- 
rature, the  corresponding  derivatives  were  obtained  in  the  form  of 
amorphous,  gummy  masses,  which  are  easily  powdered  when  dry. 
After  drying  in  the  desiccator,  the  derivatives  have  the  formula 
(CsHisOt^^Bs'  and  (CeHi607)jCa,  whereas  on  drying  at  100°  they  lose 
2  mols.  HjO,  becoming  (CeHi30()sBa  and  (CBH,306)jCa  respectively. 
The  constitution  of  the  salts,  dried  at  the  ordinary  temperature,  is 
represented  (where  ba  =  -j^Ba),  by  the  formula 

[0H-CH,-CH(0H)-CH,>C(0H)-C006a, 

the  salt  of  a  pentahydroxy-acid.  After  drying  at  100"*,  the  salt  is 
only  soluble  in  water  with  groat  difficulty,  and  no  longer  takes  up  the 
elements  of  water.  On  boiling  the  tetrahydroxyoctolactone  with 
calcium  or  barium  carbonates,  basic  salts  are  obtained,  which,  when 
dried  in  the  desiccator,  have  the  formulsB  C8H]608Ba  and  C6Hi606Ca, 
and  after  drying  at  lOO**  become  CsHiaOsBa  and  CsHiaOeCa.  The  loss 
of  2  mols.  HtO  is  analogous  to  that  mentioned  in  the  first  instance. 
When  the  lactone  is  boiled  with  aqueous  baryta,  a  still  more  basic  salt 
is  obtained,  havin$2f  the  formula  CJ3,M0J)ai  (dried  in  the  desiccator) 
and  CgUisOTbos  (dried  at  100^).  The  calcium  salt  prepared  in  an 
analogous  manner  is,  however,  identical  with  that  obtained  with 
calcium  carbonate  (see  above).  The  original  lactone  could  be  easily 
regenerated  from  the  basic  barium  salt  by  transforming  it  into  the 
lead  salt,  and  decomposing  the  latter  with  hydrogen  salphide.  Cold 
water  is  without  action  on  tetrahydroxyoctolactone,  but  warm 
water  dissolves  it  and  the  corresponding  pentahydroxydipropylacetic 
acid  seems  to  be  formed.  The  lactone  does  not  unite  with  iodine 
or  hydrochloric  acid,  this  being  in  accordance  with  the  saturated 
character  of  the  compound.  The  most  careful  oxidation  with  a  very 
weak  solution  of  potassium  permanganate  in  alkaline  solution  (1  per 
cent.)  yielded  carbonic  and  oxalic  acids  only.  B.  B. 

Action  of  Snlphnrio  Acid  on  Diallyloxalic  Acid.     By  P. 

BuLiTSCH  (/.  Bu88.  Ohem.  8oc.,  1887,  97— 106).— In  order  to  study 
the  hydration  of  diallyloxalic  acid,  and  to  compare  the  product 
obtained  with  tetrahydroxyoctolactone,  the  former  was  treated  with 
sulphuric  acid.  For  this  purpose,  sulphuric  acid  of  66"*  B.  is  added 
drop  by  drop  to  diallyloxalic  acid  cooled  with  snow,  when  the 
mixture  becomes  brown,  snd  some  gas  is  evolved.  The  reaction  is 
accelerated  by  warming  the  mixture  gently  from  time  to  time,  and 
cooling  again  immediately. 

After  addition  of  water,  the  liquid  is  boiled  and  saturated  with 
barium  hydroxide;  the  filtrate  from  the  barium  sulphate  is  then 
extracted  with  ether,  which  on  evaporation  leaves  an  oily  liquid ;  this 
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is  a  mixture  of  a  sainrated  with  an  unsaturated  lactone,  the  latter 
being  more  easily  soluble  in  ether  than  the  former.  In  order  to 
separate  the  two,  the  product  obtained  as  above  is  boiled  with  water, 
and  the  unsaturated  lactone  taken  up  from  the  solution  by  extracting 
it  twice  (not  more)  with  ether.  After  removing  sulphuric  acid  from 
the  aqueous  solution  by  means  of  baryta  and  the  excess  of  the  latter 
by  carbonic  anhydride,  the  filtrate  is  concentrated  by  evaporation,  and 
decomposed  with  sulphuric  acid.  The  filtrate  from  the  barium 
sulphate  is  again  extracted  with  ether.  The  remaining  liquid,  con- 
taining the  saturated  lactone,  is  neutralised  with  lead  carbonate, 
filtered,  and  after  separating  the  lead  in  solution  by  hydrogen  sulphide 
and  precipitating  the  mineral  salts  with  alcohol  and  ether,  the  satu- 
rated  lactone  is  obtained.  Its  composition  is  CbRhQi.  It  is  a  syrupy 
liquid,  soluble  in  alcohol  and  ether,  and  having  a  feebly  acid  reaction, 
a  bitter  taste,  and  an  agreeable  odour,  especially  on  gently  warming. 
It  does  not  reduce  Fehling's  solution.  It  forms  an  amorphous  bariom- 
derivative,  (C8Hi506)sBa,  which  does  not  lose  water  at  120^,  and  is 
the  salt  of  a  trihydroxy-acid. 

The  formula  of  the  unsaturated  lactone  (which  is  much  more 
soluble  in  ether  than  the  saturated  compound)  is  CgHuOs,  and  it 
forms  a  barium-derivative,  (C8Hi304)aBa,  not  losing  water  at  120**, 
and  a  corresponding  calcium-derivative.  The  saturated  lactone  is  a 
dihydroxylactone,  the  unsaturated  a  monohydroxylactone. 

When  the  saturated  lactone,  CgHuOi,  the  product  of  hydration  of 
diallyloxalic  acid,  is  subjected  to  a  further  treatment  with  sulphuric 
acid,  a  dehydration  takes  place,  the  Unsaturated  lactone,  CsHuOs,  being 
formed.  The  supposed  structure  of  the  lactones  in  question  was  con- 
firmed by  Hiibers  test.  B.  B. 

Mncohydrozybromic  and  Mncohydroxychloric  Acids.  By  H. 
B.  Hill  and  A.  W.  Palmer  (Amer.  Chem.  J,,  9, 147—174). — Reference 
is  made  to  former  work  (Abstr.,  1879,  224;  1884,  731 ;  1885,  531)  on 
the  decomposition  of  mucobromic  acid  by  baryta  and  by  potassium 
phenoxide.  The  oonstitution  of  the  mucohydroxybromic  and  muco* 
hydroxychlorio  acids  is  represented  by  the  formula 

COOH-C(OH):CXCOH, 

their  bibasic  characters  being  due  to  the  environment  of  the  hydroxyl- 
gronp;  the  aniline-derivatives  are  represented  by  the  formula 
COOH-C(OH):CX-CH:NPh,  that  is,  as  analogous  to  Bottinger's 
anilglyoxylic  acid  (Abstr.,  1879,  51). 

Mucohydroxyhromic  add,  CiHsBrOi,  is  best  obtained  from  muco- 
bromic acid  by  very  cautious  treatment  with  baryta  at  a  low  tempe- 
rature (yield  60  per  cent.).  The  free  acid  is  obtained  by  mixing  the 
equivalent  of  sulphuric  acid  with  the  powdered  barium  salt,  and 
evaporating  in  a  vacuum.  It  is  crystalline,  melts  at  111 — 112**,  and  its 
solution  decomposes  readily.  The  barium  salt,  BaCiHBrOi  +  2HaO, 
is  sparingly  soluble  in  water,  and  decomposes  readily  when  heated ; 
an  acid  salt  could  not  be  obtained.  The  potassium  salt,  KjCiHBrOi 
-f  H2O,  and  the  silver  salt,  AgsCiHBrOi,  are  described,  as  well  as  the 
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dimethyl,  diethyl,  and  monethyl  salts,  CiHaBrOi'Bt,  only  the  last  was 
obtained  in  crystals ;  it  raelts  at  88^-89°. 

When  the  barium  salt  is  boiled  with  baryta- water,  carbonic,  oxalir, 
formic,  and  hydrobromic  acids  are  formed,  together  with  an  acid 
yielding  a  gummy  barinm  salt. 

The  oxidation  of  mucohydroxybromio  acid  is  best  effected  by 
bromine- water ;  oxalic  acid,  bromal  hydrate,  and  hydrobromic  acid 
are  formed. 

With  phenylhydrazine  or  hydroxylamine,  no  definite  compound  with 
maoohydiroxybromic  acid  could  be  obtained,  but  with  the  primary 
aromatic  amines  and  carbamide  crystalline  condensation-products  are 
readily  formed. 

Anilmucohydroxybromic  acid,  C4H3Br08*NPh,  is  most  readily  ob- 
tained by  dissolving  barium  mncohydroxybromate  in  hydrochloric 
acid  and  adding  aniline  hydrochloride ;  it  crystallises  in  pale-yellow 
needles,  sparin^^^ly  soluble  in  cold  water,  and  melte  at  131 — 132*.  The 
salts  Ba(0,oH7BrNO,)2  -|-  iH.O,  K,C,oH.BrN03,  Ag,C,oH«BrNO„  and 
a  monobasic  silver  salt,  are  described ;  they  are  yellow  and  crystal- 
line.    With  phenylhydrazine  a  crystalline  compouiid, 

CioH»BrNO„C5H8N,, 

is.  formed  without  elimination  of  water ;  it  is  very  readily  decom- 
posed. 

Mvcohydroxy chloric  acid,  C4H8CIO4. — It  has  been  previously  shown 
that  when  treated  with  baryta,  mucochloric  acid  yields  a-^-dichlor- 
acrylic  and  formic  acids,  but  it  is  now  shown  that  by  adding  the 
baryta  only  as  fast  as  it  is  acted  on,  and  at  a  low  temperature, 
73  per  cent,  of  the  theoretical  yield  of  barium  mucohydroxychloric 
Bcid  is  obtained,  along  with  some  flr-/3-dichloracrylic  acid.  The  free 
acid  is  obtained  like  the  corresponding  bromine  compound;  it  is, 
however,  more  stable,  and  melts  at  114 — 115*".  The  barium  salt, 
BaCiHCIOi  +  2H3O,  on  keeping,  changes  to  a  more  stable  form,  con- 
taining only  1  mol.  H^O ;  the  potassium  and  silver  salts  are  anhydrous ; 
the  monethyl  salt  is  crystalline,  melting  at  94 — 95** ;  but  the  diethyl  salt 
is  a  viscous  liquid.  The  barium  salt,  when  heated  with  excess  of 
baryta- water,  is  decomposed  in  just  the  same  way  as  the  mucohydroxy- 
bromic  acid ;  there  is  no  simple  relation  between  the  quantities  of 
oxalic  and  carbonic  acids  formed.  Bromine- water  also  decomposes 
the  aoid,  just  as  it  does  the  bromo-acid. 

Anilmucohydroxychloric  acid,  CiHsClOs'NPh,  is  obtained  in  like 
manner  to  the  corresponding  bromine-compound ;  it  contains  1  mol. 
H2O,  which  is  readily  given  off  over  sulphuric  acid,  or  at  100° ;  it  is 
brilliant  yellow,  and  melts  with  decomposition  at  145 — 147°.  The  three 
salts,  Ba(CioH,ClNO,)a  +  ^Efi,  Ag,CioH,ClNOs,  and  K.CioHaClNO,, 
are  described.     With  phenylhydrazine  it  forms  a  componnd, 

CoHsClNOs-CgHeN,, 

readily  decomposed  by  acids  or  alkalis.  H.  B. 

Murexoin.  By  0.  Brunn  (Ber.,  20,  613— 518).— Marexoin 
(Rochleder,  /.  jpr.  CTem.,  51,  405)  is  prepared  as  follows : — Caffeine 
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is  converted  bj  Fischer's  method  (Abstr.,  1882,  217)  into  ditnethjl- 
alloxan,  which  is  reduced  by  hydrogen  salphide  to  tetramethjl- 
alloxantin.  This  is  finely  powdered,  and  in  portions  of  5  grams 
moistened  and  spread  on  a  plate,  and  exposed  to  the  action  of  air  and 
ammonia  nntil  the  whole  acquires  a  dark-brown  colour.  The 
murezoin  is  afterwards  crystallised  from  hot  water;  the  yield  is 
almost  quantitative.  It  is  rather  sparingly  soluble  in  water  with  an 
intense  colour  resembling  that  of  potassium  permaugHuate,  crystal- 
lises in  slender  prisms,  and  sublimes  at  about  230°  withoat  decom- 
position. When  eiraporated  down  with  dilute  hydrochloric  acid,  it 
decomposes  into  dimethylparabanic  acid  and  another  compound 
^ich  could  not  be  parified.  N.  H.  M. 

Vapour-denBity  of  Altuniniam  Ethide.  By  L.  Roux  and  £. 
LotriSB  (^Compt  rend.,  106,  73 — 75). — The  alaminium  ethide  was 
obtained  by  the  action  of  mercuric  ethide  on  aluminium  in  sealed 
tubes ;  it  boiled  at  195 — 200°.  The  vapour-density  was  determined 
by  Meyer's  method  in  an  atmosphere  of  pure  and  dry  nitrogen,  the 
apparatus  being  heated  by  different  liquids  of  known  boiling  points. 
The  following  results  were  obtained  : — 

Temperature 235''        258^        310°        350° 

Vapour-density 8*1  62  25  25 

It  is  evident  that  near  its  boiling  point  the  vapour-density  is  normnl, 
but  at  a  higher  temperature  the  compound  dissociates,  and  the  density 
is  reduced  to  one-third.  Most  probably  the  compound  splits  up  in 
accordance  with  the  equation  AljEte  =  2AlEti  +  CJIio, 

C.  H.  B. 

Condensation  of  Furf^raJdehyde  with  Chloraldehyde.  By 
P.  Mbhnb  (J3cr.,  21,  42S--428).—Ghlorofur/uracraldehydej 

C4H30Ch:cci-cho, 

is  prepared  by  slowly  adding  10  per  cent,  aqueous  soda  to  mixed 
aqueous  solutions  of  f  arf  uraldehyde  and  chloracetaldehyde.  It  cry  stal- 
liaes  in  broad,  yellow,  luBtrous  needles,  melts  at  79°,  is  soluble  in  hot 
water,  ether,  alcohol,  benzene,  light  petroleum,  and  r.hloroform,  and 
can  be  distilled  with  steam.  The  phenylhydrazine-derivative  forms 
golden-yellow  plates,  begins  to  decompose  at  142°,  and  melts  at  157°. 
The  oxime  crystallises  in  small,  white,  interlaced  needles,  begins  to 
sublime  with  decomposition  at  about  110*",  and  melts  at  164 — 165**. 

f^'Ghhrofurfuracrylic  acid,  C4HsO-CHICCl-COOH,  is  prepared  by 
heating  the  aldehyde  with  moist  silver  oxide  for  some  days  in  a  reflux 
apparatus ;  it  crystallises  in  tufts  of  white  needles,  melts  at  about 
142°,  but  sinters  at  a  lower  temperature.  It  is  soluble  in  water, 
alcohol,  ether,  benzene,  and  chloroform,  insoluble  in  light  petroleum. 

y^Chlorqfurfurpentic  acid,  04H30-CH:0C1-CH:CH-C00H,  is  pre- 
pared by  heating  to  boiling  4  parts  of  7-chlorofurfuracraldehyde, 
8  parts  of  anhydrous  sodium  acetate,  and  5  parts  of  acetic  anhydride, 
for  three  hours  in  a  reflux  apparatus.  It  forms  clear  yellow,  inter- 
laced needles,  melts  at  168°,  and  is  soluble  in  alcohol,  ether,  benzene, 
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and  chloroform,  insoluble  in  liglit  petrolenm.  With  concenirated 
qnlpbnric  acid,  it  gives  a  reddish-brown  coloration,  changing  to 
reddish-violet.  A.  J.  G. 

Polymerisation-prodnctB   of  the  Tolyl   Cyanates.     By  W. 

Frentzel  (Ber,,  21,  411— 414).— Pipara^o/y/  dicyanate,  C,N,0,(CrH7>„ 
is  obtained  by  the  action  of  a  few  drops  of  triethylphosphine  on  tx)lyl 
cyanate ;  it  melts  at  185^  with  dissociation  into  the  cyanate.  Proof 
of  the  substance  being  the  dicyanate  is  given  by  its  reaction  with 
absolate  alcohol,  which  converts  it  into  an  allophanate ;  this  crystal- 
lises in  needles,  and  melts  at  111®. 

Faratolyl  cyanurate,  C8N80s(C7H7)j,  is  prepared  by  heating  the 
cyanate  with  potassium  acetate  at  100*^  for  five  hours;  it  forms  white 
needles,  and  melts  at  265**  without  decomposition. 

Orthotolyl  cyanurate  is  readily  obtained  by  the  ' action  of  potassium 
acetate  on  orthotolyl  cyanate ;  it  is  white,  crystalline,  and  suffers  but 
slight  decomposition  on  fusion.  The  corresponding  dicjranate  could 
not  be  obtained,  the  action  of  triethylphosphine  on  the  cyanate  only 
leading  to  a  very  partial  polymerisation  into  the  cyanurate. 

A.  J.  G. 

/3-Nitrocymene.  By  A.  F.  Holleman  (Bee,  Trav,  Ghim,,  6,  GO- 
SB). — 20  grams  of  cymene  is  mixed  with  200  grams  of  fuming 
nitric  acid  of  sp.  gr.  1*4,  and  the  two  layers  of  liquid  are  gradually 
mixed  by  passing  a  current  of  air  into  them,  the  temperature  not 
rising  above  50^  On  pouring  into  water,  a  viscous,  semi-solid  mass 
is  precipitated,  which  is  separated  by  filtration  through  glass-wool  by 
means  of  a  pump.  The  crystals  thus  obtained  are  recrystallised  from 
carbon  bisulphide.  They  have  the  composition  CgHgNOt  (comp. 
Abstr.,  1886,  1017),  melt  at  125',  and  explode  at  about  160®  in  a 
vacuum.  They  dissolve  readily  in  acetic  acid  and  warm  alcohol,  in 
acetone,  benzene,  chloroform,  carbon  bisulphide,  and  ether,  and  are 
slightly  soluble  in  cold  alcohol  and  in  boiling  light  petroleum.  The 
compound  separates  from  all  the  ordinary  solvents  in  small,  radiating 
needles.  Its  molecular  weight  as  determined  in  acetic  acid  solution 
by  Raonlt's  method  is  about  324,  which  agrees  with  the  formula 
GieHicN204.  With  aqueous  potash,  it  yields  potassium  paratoluate ; 
with  alcoholic  potash,  the  products  are  ammonia,  ethyl  paratoluate 
boiling  at  230 — 233^,  and  potassium  paratoluate,  but  no  hydrocyanic 
acid,  cyanuric  acid,  nitrous  or  nitric  acids.  It  follows  that  the 
nitrogen  does  not  exist  in  the  benzene-ring,  and  the  methyl-group 
remains  intact,  and  it  would  seem  that  the  nitrogen  has  been  substi- 
tuted in  the  propyl  side-chain  of  the  cymene. 

Sulphuric  acid  dissolves  the  so-called  nitrocymene  at  50^,  and  oon- 
vei*ts  it  into  paratoluic  acid.  Sodium  amalgam  in  warm  alcoholic 
solution  converts  it  into  sodium  paratoluate.  Stannous  chloride  in 
presence  of  dilute  alcohol  produces  hydrocyanic  acid,  ethyl  para- 
toluate, and  paratoluic  acid. 

If  the  nitrocymene  is  mixed  with  zinc- powder,  added  gradually  to 
acetic  acid,  and  the  solution  afterwards  poured  into  water,  a  white  or 
grey,  flocculent  precipitate  is  obtained,  and  if  this  is  recrystallised 
from  alcohol  it  yields  small,  pink  needles  of  the  composition  CisHigOsy 
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which  melt  at  159°,  bnt  cannot  be  sublimed.  This  compound  is  very 
slightly  soluble  in  cold  ethyl  alcohol  or  light  petroleum,  somewhat 
soluble  in  boiling  alcohol  or  benzene,  insoluble  in  concentrated  hydro- 
chloric acid  or  in  alkalis.  This  product  of  reduction  differs  from 
nitrocymene  in  containing  Hj  in  place  of  N^Os,  and  it  follows  that  the 
nitrogen  does  npt  exist  in  nitrocymene  in  the  form  of  a  nitroxyl-group. 
With  acetic  chloride,  the  product  of  reduction  yields  a  substance  of 
the  composition  CtsHwO,  which  crystallises  from  alcohol  in  small, 
highly  lustrous,  white  needles,  melting  at  164°.  The  acetic  chloride 
acts  as  a  dehydrating  agent. 

If  the  compound  CigHigOa  is  dissolved  in  concentrated  acetic  acid 
and  boiled  with  ammonium  acetate,  it  yields  bluish  crystals  of  the 
composition  OigHpN,  melting  at  197^.  The  action  of  ammonia  is 
similar  to  that  which  it  exerts  on  paradiketones,  and  the  product  may 
be  regarded  as  diparatolylpyrroline.  With  hydrochloric  acid,  it  yields 
a  cherry-red  resin  soluble  in  alcohol,  and  with  isatin  it  gives  an 
intense  red  coloration  after  some  days. 

When  heated  at  170 — 180*  in  sealed  tubes  for  half  an  hour  with  an 
equal  weight  of  phosphorus  pentasulphide,  the  compound  CuHisO 
yields  hydrogen  sulphide  and  diparatolylthiophen,  GigHisS,  which 
crystallises  in  small,  white  plates  melting  at  171°.  With  isatin,  it 
gives  an  intense  dark-green  coloration.  The  properties  of  the  pro- 
duct of  reduction,  CisHigOs,  agree  with  those  of  dike  tones,  and  it  pro- 
bably has  the  constitution  CeH^Me-COCHj-CHj-CO-CH^Me. 

If  100  grams  of  toluene  and  30  grams  of  succinic  chloride  are  added 
to  100  grams  of  aluminium  chloride  just  covered  with  carbon  bisulphide, 
and  the  product  crystallised  from  acetic  acid  and  from  alcohol,  small, 
reddish  needles  are  obtained,  identical  with  the  product  of  reduction 
of  /3-nitrocymene.  This  result  agrees  with  the  constitution  ascribed 
to  the  compound.  Neither  nitrio  nor  nitrous  acid  converts  it  into 
/3- nitrocymene. 

/3-Nitrocymene  was  treated  with  strong  alcoholic  ammonia,  and  the 
product  evaporated  to  dryness  on  the  water-bath  and  treated  with 
ether.  A  white  substance  (A)  remains  undissolved,  and  some  of  the 
same  substance  is  soluble  in  ether.  The  ethereal  solution  contains  a 
second  substance  (B),  which  is  insoluble  in  boiling  benzene,  whilst 
(A)  is  soluble ;  they  can  thus  be  separated.  After  purification  by 
crystallisation  from  water  or  alcohol,  the  substance  (A)  forms  colour- 
less, rectangular  crystals  of  paratoluamide,  which  melt  at  158 — 159°, 
and  are  converted  into  paratoluic  acid  and  ammonia  by  hydrochloric 
acid.  This  product  is  identical  with  paratoluamide  prepared  by  heat- 
ing ammonium  paratoluate  in  sealed  tubes  at  230*.  The  product  (B) 
seems  to  haye  the  composition  CioHgN303,  melts  at  162°,  and  is 
insoluble  in  acids  and  alkalis. 

Hydrochloric  acid  in  sealed  tubes  at  140°  converts  /J-nitrocyraene 
into  ammonium  chloride,  paratoluic  acid,  carbonic  anhydride,  and 
carbonic  oxide.  The  prolonged  action  of  boiling  hydrochloric  acid 
produces  paratoluic  acid  and  hydroxylamine,  with  a  small  quantity  of 
oxalic  acid. 

Paratolyl  methyl  ketone,  prepared  by  Glaus  and  Wollner's  method, 
when  carefully  mixed  with  10  times  its  weight  of  nitric  acid  of  sp.  gr.  1*4, 
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poared  into  water  and  the  prodaofc  crjBtallised  from  aloobol,  jdelds 
Boiall  needles  identical  with  /S-nitrooymene.  From  this  result  it  follows 
that  )3-nitrocymene  contains  two  tolyl-gronps.  The  presence  of  the 
group  C(NOH)*C(NOH)  is  rendered  probable  by  the  formation  of  oxalic 
acid  on  treatment  with  hydrochloric  acid,  and  the  formation  of 
carbonic  anhydride  and  carbonic  oxide  when  it  is  treated  with  the  same 
acid  in  sealed  tubes.  The  production  of  hydrocyanic  acid  on  treat- 
ment with  stannous  chloride  indicates  that  carbon  is  in  direct  union 
with  the  nitrogen,  and  the  formation  of  ammonia  and  hydroxylamine 
points  to  the  presence  of  the  oximido-group.  So-called  /9-uitrocymeue 
-therefore  seems  to  be  symmetrical  diparcUolyldiisanitroeoethanef 
C«tl4Me-CO-C(NOH)-C(NOH)-CO-0.H4Me. 

With  acetic  anhydride,  it  yields  rhombic  crystals  of  the  composition 
CwHi4Na04Ac2  or  Ci8Hi«N,04,Ac20,  which  melt  at  167°,  and  if  intro- 
daced  into  concentrated  sulphuric  acid  give  a  red  coloi*ation  which 
disappears  on  adding  water,  and  does  not  reappear  on  nentralisation. 
Water  converts  it  into  paratoluic  acid,  and  hence  it  would  seem  that 
the  acetyl-group  has  not  really  entered  into  combination. 

C.  H.  B. 

Chlorophenols.  By  A.  Mosso  (Ghent.  Gentr.,  1887,  1396 ;  from 
Awn.  Ghim.  Fa/rm,^  87,  184 — 191). — From  equal  molecalar  weights  of 
metadichlorophenol  and  phthalic  chloride,  metadichlorophenyl  phtha- 
late,  GeH4(COO«C6H3Gi3)t,  was  obtained.  It  forma  white  needles 
melting  at  108**.     The  hemoate  forms  white  plates  melting  at  97^. 

Orthochlorophenyl  benzoate  is  a  liquid  which  boils  at  312 — 315°,  and 
does  not  solidify  below  0** ;  the  phthalate  after  crystallisation  from 
alcohol  melts  at  98^.  Gkhrophsnyl  benzoate  melts  at  93** ;  the  phtJuHcUe 
melts  at  11**.  Metachlorophenyl  bengoate  ?  melts  at  86^,  and  the p/UJuUcUe 
at  108^  J-  P.  L. 

Dibromonitrosophenol.  By  O.  Fisohbb  and  E.  Hbpp  (Ber.^  21, 
674 — 6  75). — Diorthobramonitroiophenolj 

C,H,Br,0:NOH  [O  :  Br,  :  NOH  =  1:2:6:4], 

is  prepared  by  the  action  of  bromine  on  an  alcoholic  solution  of  nitroso- 
phenol ;  it  crystallises  in  small,  lustrous  plates,  is  readily  soluble  in 
alcohol  and  ether,  more  sparingly  in  chloroform  and  acetic  acid,  yields 
an  amorphous  potassium-derivative,  and  whrai  reduced  is  converted 
into  Hdlz*s  diorthobromoparamidophenol.  The  statement  previonsly 
made  (Abstr.,  1887,  1105),  that  aniline  converts  the  dibromo-deriva- 
tive  into  a  brominated  azophenine,  is  incorrect ;  on  further  purification, 
all  the  bromine  is  removed  and  the  product  melts  at  197 — 198^,  and 
judging  from  its  properties  it  is  an  oxy azophenine.  The  bromine  in 
dibromonitrosophenol  is  very  loosely  combined.  A.  J.  Ot, 

Benqrl  Ohloracetates.  By  E.  Seubebt  (Ber.,  21,  281—285).— 
To  obtain  these  salts,  a  mixture  of  the  calculated  quantities  of  benzyl 
alcohol  and  the  chloracetic  acid,  to  which  an  excess  of  one  of  the  con- 
stituents had  been  added,  was  allowed  to  remain  for  several  days, 
then  saturated  with  hydrogen  chloride,  and  finally  heated  on  a  water- 
bath.  The  product,  after  washing  with  water  and  drying  oyer  calcium 
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chloride,  was  fractionated  tinder  rednoed  pressure  in  a  Meyer's  appa- 
ratus (Abstr.,  1887,  884),  and  the  distillate,  after  treatment  with 
precipitated  calcium  carbonate  to  remove  any  acid  present,  was  refrac- 
tionated  in  a  yacnum.  Even  under  these  conditions,  a  slight  decom- 
position occurred.  The  products  are  colourless,  strongly  refractive 
liquids,  insoluble  in  water,  and  readily  soluble  in  alcohol  and  ether. 
The  odour  is  strongly  aromatic  and  persistent. 

Benzyl  chloracelate,  CHjCI'COOCtHt,  boils  at  147*5°  at  9  mm.,  and 
has  a  sp.  gr.  =  1*2223  at  4^/4**.  Its  refractive  index  no  =  1-5246  at 
18°  (that  of  water  being  =  1*333),  and  its  dispersion  coefficient  ^„  — 
0*010272.  Bemyl  dicMoracetate,  CHCIj-COOCtHt,  boils  at  179*  at 
60  mm.,  and  has  a  sp.  gr.  =  1*313  at  4*/4°.  Its  refractive  index 
nn  =  1*5268  at  17*7°,  and  its  dispersive  coefficient  ««  =  0*010275. 
Benzyl  trichhracetate,  CCVCOOC7H7,  boils  at  178*5'*  at  50  mm. 
pressure,  and  has  a  sp.  gr.  =  1*3887  at  4'*/4°.  Its  refractive  index 
np  =  1-6288  at  18*8°,  and  its  dispersion  coefficient  ««  =  0010191. 
According  to  Persoz'  rule,  the  calculated  boiling  points  of  the  three 
compounds  at  the  ordinary  pressure  are  269'5°,  275*5°,  and  279*5° 
respectively.  In  the  following  table  the  calculated  values  of  the 
specific  and  molecular  refraction  for  each  compound  are  obtained  by 
regarding  the  three  *^  double  bonds  "  of  the  benzene  nucleus  as  equiva- 
lent to  six  ''  single  bonds." 


Salt. 

K^> 

M/«»-  1\ 
•rf  1,1.3 +2/ 

Found. 

Cdculftted. 

Found. 

Oalcalated. 

Benzyl  chloracetate 

78-98 
8-64 

87-62 
8-63 

96*25 

78-6 
8-6 

87-2 
8-6 

95-8 

45-85 
5-27 

61*12 
5*00 

56  12 

46-96 

Difference 

4*98 

BoD2yl  dlchloraeetate 

Difference 

51-94 
4-98 

Bensyl  trichlorucetate 

56*92 

w.  p.  w. 

Trimethoxybenzenes  and  the  Constitution  of  Asarone.  By  W. 
Will  (Ber.,  21,  6C>2 — 616). — 1 .3.5  Trtmethoxyhefizene  (pMorogltioinol 
trimethyl  ether)  is  prepared  by  first  passing  hydrogen  chloride  into  a 
solution  of  phloroglucinol  in  methyl  alcohol,  and  then  completely 
methylating  the  dimethyl  ether  so  obtained  with  methyl  iodide  and 
potash.  It  forms  colourless  crystals,  melts  at  62*6°,  boils  at  256*5* 
(corr.)  without  decomposition,  is  insoluble  in  water  and  alkalis, 
readily  soluble  in  alcohol,  ether,  and  benzene.  The  /rifrromo-deriva* 
tive,  C6Brj(OMe)3,  forms  long,  colourless  needles,  melts  at  145**,  and 
when  treat.ed  wi^  concentrated  nitric  acid,  yields  golden  plates  of  the 
nitrate  of  a  colourless  base,  which  will  be  described  later. 

1:2:4  Trimethoxybenzene  (hydroxyquinol  trimethyl  ether), — The 
method  by  which  the  ethyl  compound  was  prepared  by  Will  and 
Pnkall  (Abstr.,  1817,  660)  did  not  prove  successful  with  the  methyl 
compound.  The  monomethyl  ether  of  benzeneazoresorcinol  was  readily 
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obtained  in  dark-red  needles  melting  at  114°,  bat  snch  difficulty  was 
experienced  in  converting  this  into  the  dimethyl  ether  (yellowish-red 
needles  melting  at  75°)  that  another  method  had  to  be  adopted.  Ita 
preparation  was  at  last  efEected  by  the  methylation  of  methoxyqainol. 
1:2:4  Trimethoxybenzene  is  a  colourless  oil  which  cannot  be 
solidified  in  a  freezing  mixtnre,  and  boils  at  247°  (corr.).  When  treated 
with  concentrated  nitric  acid,  it  yields  a  dinitro-deriv&tiye,  forming 
brownish  needles  insoluble  in  cold  water  and  dilate  acids. 

Methoryquinone,  C6H302'OMe  [OMe  :  Oa  =  1  :  3  :  6],  is  obtained 
by  oxidising  orthanisidine  with  chromic  mixtnre.  It  crystallises  in 
slender,  yellow  needles,  melts  at  140**,  sublimes  readily,  is  sparingly 
soluble  in  water,  readily  in  alcohol,  very  readily  in  alkalis,  and  yields 
an  anilide  when  gently  heated  with  aniline  in  acetic  acid  solution. 

Methoxy^uinoly  C6H8(OH)2-OMe,  is  prepared  by  reducing  the 
quinone  with  sulphurous  acid.  It  forms  colourless  plates,  melts  at  84", 
sublimes  readily,  and  shows  the  properties  characteristic  of  a  quinol. 

1:2:3  Trimetlioxyheiize^it  (pyrogallol  ii'vmethyl  eth-er)  is  prepared 
by  heating  pyrogallol  with  excess  of  methyl  iodide  and  potash  dis- 
solved in  methyl  alcohol,  in  a  reflux  apparatus.  It  crystallises  in  long, 
colourless  needles,  melts  at  47°,  and  boils  at  235"*  (corr.),  is  readily 
soluble  in  alcohol,  ether,  and  benzene,  insoluble  in  water  and  alkalis ; 
the  ^ri6rom o-derivative,  CeBr3(OMe)3,  melts  at  81*5**.  When  treated 
with  concentrated  nitric  acid,  it  is  converted  into  dimethoxyquinone 
and  a  nitro-derivative  which  forms  thick  prisms  melting  at  100°.  A 
dinitro-  and  an  amido-derivative  were  also  prepared,  melting  at  126° 
and  114°  respectively. 

Dimethoxyquinone,  06H203(OMe)2,  is  separated  from  the  accompany- 
ing nitro-ether  by  its  sparing  solubility  in  hot  alcohol.  It  crystallises 
in  thick  prisms  of  golden  lustre,  melts  at  249°,  sublimes  readily,  and 
is  sparingly  soluble  in  hot  water  and  ether,  readily  soluble  in  hot 
acetic  acid.  The  dibromo-deviv &tiye  forms  yellowish-red,  nacreous 
plates  melting  at  175°,  and  when  reduced  yields  the  corresponding 
dibromoquinol  melting  at  137**. 

Dihydroxydimethoxyhemene  is  obtained  by  the  action  of  sulphur- 
ous acid  on  the  quinone.  It  forms  lustrous,  spear-shaped  crystals, 
melts  at  158°,  dissolves  in  alkalis  with  green  colour,  and  is  recon- 
vert'Cd  into  the  quinone  on  oxidation. 

Tetramethoxybemene  is  obtained  by  the  action  of  methyl  iodide  and 
potash  on  the  preceding  compound  ;  it  forms  lustrous  plates,  melts  at 
47^,  boils  at  271°,  and  is  readily  soluble  in  alcohol,  ether,  benzene,  and 
acetic  acid,  insoluble  in  water ;  the  c2t6romo-derivative  melts  at  76°. 
When  oxidised,  it  yields  the  dimethoxyquinone  melting  at  249**, 
together  with  another  compound  not  yet  investigated. 

The  trimethoxybenzene  obtained  from  asarone  is  identical  with  the 
1:2:4  trimethoxybenzene  described  above ;  it  follows,  thex*efore, 
that  asarone  has  the  constitution  C3H6*CcH2(OMe)3  [CsHs :  (0Me)3  = 
1:3:4:6].     (Compare  next  Abstract.)  A.  J.  G. 

Asarone.  By  B.  Rizz^  and  A.  Boutlkrow  (J,  Buss.  Ghent,  8oc.,  1887, 
1 — 12). — In  1884  asarone  was  investigated  by  the  authors  (Abstr., 
1884,  1042 ;   1885,  669),  and  found  to  be  an  unsaturated  compoond. 
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containing  three  methozyl-gronps.  The  molecular  formula,  OuHieOj, 
^as  ascribed  to  it.  On  oxidation,  it  yielded  a  neutral,  crystalline 
substance  ;  this  was  subsequently  investigated  by  Staats,  and  although 
his  work  confirms  the  authors'  results  in  general,  the  sample  which  he 
analysed  does  not  seem  to  have  been  pure. 

In  the  present  paper,  the  chemical  nature  of  asarone  is  deter- 
mined by  the  study  of  its  products  of  oxidation,  which  are  a 
neutral  substance,  an  acid,  and  a  compound  derived  from  the 
latter  by  the  elimination  of  a  CO2  group.  Two  methods  are  em- 
ployed. In  the  first,  the  asarone  (12  grams)  is  dissolved  in 
strong  acetic  acid  (40  grams)  and  potassium  dichromate  (6  grams) 
added;  the  mixture  is  then  carefully  heated  until  it  turns  green. 
On  cooling  and  adding  water,  needle-shaped  crystals  separate 
together  with  a  reddish- brown,  resinous  substance.  The  crystals  are 
neutral,  of  a  silky  lustre,  soluble  in  hot  water,  ether,  light  petroleum, 
and  benzene.  They  melt  at  114°,  but  sublime  even  at  100°.  The 
analysis  agrees  with  the  formula  CioHiiO^.  Better  results  are  obtained 
by  the  use  of  potassium  permanganate  solution  (40  grams  in  750  grams 
water),  which  is  added  drop  by  drop  to  a  warm  solution  of  asarone 
(10  grams  in  460  grams  water).  The  compound  CioHisOtis  extracted 
from  the  filtrate  by  means  of  ether ;  the  alkaline  solution  is  then  evapo- 
rated to  dryness,  and  the  residae  either  extracted  with  hot  alcohol  or 
decomposed  with  hydrochloric  acid,  and  then  extracted  with  alcohol. 
In  the  first  case  the  potassium  salt  of  a  new  acid  separates  out  from 
the  hot  spirit,  in  the  second  the  new  acid  itself.  Carbonic,  formic, 
oxalic,  and  acetic  acids  are  formed  at  the  same  time.  When  the 
operation  is  conducted  aa  described,  the  quantity  of  acid  formed  is 
much  larger  than  that  of  the  neutral  substance,  but  the  reverse  is 
the  case  when  a  mixture  of  asarone  (5  grams)  and  finely-powdered 
permanganate  (7*5  grams)  is  added  in  small  portions  at  a  time  to 
boiling  water.  The  acid,  CioHnOs,  crystallises  in  needles,  which  are 
soluble  in  benzene,  light  petroleum,  alcohol,  and  boiling  water.  It 
melts  at  144°,  and  boils  about  300° ;  it  has  distinctly  acid  pro- 
perties, decomposing  carbonates.  Its  silver  salt,  prepared  from  the 
potassium  salt,  is  tolerably  stable  under  the  influence  of  air  and  light. 

The  neutral  substance,  C10H11O4,  was  found  to  be  the  aldehyde  of 
the  acid  CioNwOj,  as  was  proved  by  the  oxidising  it  with  perman- 
ganate, when  it  was  converted  into  the  acid.  Neither  of  these 
substances,  however,  has  the  properties  of  an  unsaturated  compound, 
so  characteristically  exhibited  by  asarone.  That  the  neutral  sub- 
stance is  an  aldehyde  is  also  proved  by  treating  it  with  phenyl- 
hydrazine  hydrochloride  in  the  presence  of  sodium  acetate,  when 
yellow  crystals  are  obtained,  melting  at  120 — 121°,  and  having  the 
formula  Ci«Hi803N2.  By  the  action  of  sodium  amalgam  on  the  alde- 
hyde, two  new  compounds  are  formed,  one  of  which  melts  at  62**,  the 
other  at  102"^.  One  of  them  seems  to  be  the  alcohol  corresponding 
with  the  aldehyde,  but  they  were  not  further  investigated. 

Three  methoxyl-groups  exist  in  asarone,  and  these  are  also  present 
in  the  aldehyde  and  in  the  acid,  as  is  shown  by  heating  them  with 
hydrochloric  or  hydrobromic  acid,  when  methyl  chloride  or  bromide  is 
formed.   It  is  best,  however,  to  first  heat  the  acid  or  aldehyde  with  four 
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times  its  weight  of  slaked  lime,  whereby  it  is  converted  into  an  oily 
substance  of  the  formula  CgHuOs,  boiling  at  245 — 247°  ;  this  when 
heated  with  hydriodic  acid  in  a  sealed  tube  yields  methyl  iodide,  cor- 
responding in  amount  with  three  methoxyl-gronps,  from  which  it 
would  appear  that  the  constitution  of  this  oil  is  C«H3(OCH3)5,  that  is, 
the  trimethyl  ether  of  a  triatomic  phenol.  The  presence  of  the  ben- 
Bene  nucleus  in  asarone  was  proved  by  heating  it  with  zinc-dust,  and 
passing  the  products  of  distillation  into  strong  nitric  acid,  when  nitro- 
benzene WHS  obtained. 

The  anthors  conclude  from  the  study  of  the  reactions  of  asarone  and 
the  allied  compounds  that  their  constitution  may  be  expressed  by  the 
following  formulae:  Asarone,  C6H2(OMe)3*CH  I  CH'CHs ;  asarone  dibro- 
mide,CeHa(OMe)3-CKBr-CHBr-CH3;  the  aldehyde,  C8H,(0Me),'0H0 ; 
the  acid,  0«H8(OMe)8-COOH,  and  the  oily  substance  by  C6Hs(0Me)s. 
Without  regard  to  the  position  of  the  single  group  in  the  benzene 
nucleus,  a  striking  analofiry  exists  between  asarone,  the  aldehyde, 
and  the  acid  from  asarone,  and  anetho!l,  OMe'CeHi'GsHs,  anisio 
aldehyde,  0Me-CeH4-CH0,  and  anisic  acid,  OMe-CaH^-COOH,  on  one 
side,  and  eugenyl  methyl  ether,  (OMe)a*C«H8'CsH5,  vanilyl  methyl 
ether,  (OMe)aC6H3*CHO,  and  veratric  or  dimethylresorcinic  acid, 
(0Me)zCcH3*C00H,  on  the  other.  The  authors  consider  it  a  com- 
plicated task  to  determine  the  relative  positions  of  the  substituting 
groups.  The  acid  and  the  trimethyl  ether  were  treated  with 
phosphoras  pentachloride,  hydriodic  acid,  and,  lastly,  with  hydro- 
chloric acid,  but  only  in  the  last  case  was  a  satisfactory  result 
obtaii  ed.  The  product  crystallised  from  hot  water  in  glistening 
needles,  melting  about  250*',  decomposition  and  sublimation  takinp^ 
place  at  a  much  lower  temperature.  It  dissolves  in  salphnric  acid, 
forming  a  blue,  and  in  nitric  acid  a  green  solution.  With  ferric  ohloi*ide, 
the  aqueous  solution  gives  a  black  coloration,  which  in  dilute  solution 
becomes  violet  on  adding  a  little  sodium  hydrogen  carbonate.  Its  com- 
position corresponds  with  the  formula  CuHgO*  =  2C6H8(OH)3  —  2H20, 
and  it  is  to  a  certain  degree  analogous  to  phloroglucol.  B.  B. 

Paranitrosoaniline.  By  0.  Fischer  and  E.  Hbpp  (Ber.,  21,  684 
— 686). — The  preparation  and  some  of  the  properties  of  this  substance 
have  been  already  described  (Abstr.,  1887,  1114).  The  sodiam  salt, 
G|H«NaO,NaOH  +  HjO,  prepared  by  mixing  alcoholic  solutions  of 
the  nitroso-compound  and  soda,  is  a  yellow,  crystalline  mass.  Para- 
phenylenediamine  is  formed  when  nitrosoaniline  is  reduced  with  tin  and 
hydrochloric  acid.  With  hydroxy  lam  ine  hydrochloride  in  alcoholic 
solution,  it  yields  Nietzki  and  Kehrmann*s  quinonedioxime  (Abstr., 
1887,  575) ;  this  reaction  seems  common  to  all  psranitroso-bases. 

When  nitrosoaniline  is  treated  with  phenylhydrafine  hydrochloride, 
a  compound,  CnHuNiO,  is  obtained,  which  crystallises  in  yellow 
needles,  and  when  carefully  heated  melts  at  125^  with  decomposition  i 
when  more  quickly  heated  it  explodes.  Similar  compounds  with 
phenylhydrazine  seem  to  be  g^ven  by  all  nitroso-bases. 

Nitrosoaniline  when  heated  with  aniline  hydrochloride  (1  part) 
and  aniline  (5  parts)  yields  the  azophenine  which  Kimich  obtained 
irom  nitrosophenol  and  nitrosodimethylaniline* 
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ff-Nitroso-^-ethylnaphtbylamine  (Abstr.,  1887, 1114)  is  also  formed 
bj  fche  action  of  excess  of  a  dilute  aqueous  solution  of  ethylamine  on 
a-nitroeo-^naphthol.  That  this  substance  is  really  a  secondary  base 
is  shown  by  its  conversion  into  the  corresponding  nitroeamine, 
CiiHiiNsOs,  when  treated  with  nitrous  acid ;  this  crystallises  in 
yellowish- white,  woolly  needles,  gives  Liebermann's  reaction,  and 
decomposes  at  105'' ;  llinski's  compound  must  be  the  primary  base 

of  the  formula  C,oH/|      ^0  [N  :  NH,  =  1:2]. 

^NHa'^  A.  J.  G. 

Relation  between  the  ConBtitation  of  Polybasic  Unsatu. 
rated  Organic  Acids  and  the  Formation  of  their  Anilides.  By 
A.  Michael  and  G.  M.  Palmer  {Amer,  Chem,  J.,  9,  180— 204).— The 
present  means  of  distinguishing  between  acids  of  the  male'ic  and 
fumaric  series,  depending  on  the  formation  of  the  anhydrides,  is  very 
unsatisfactory,  as  it  necessitates  the  use  of  a  high  temperature, 
whereby  intermolecular  changes  may  occur,  is  extravagant  with  the 
materia],  and,  moreover,  is  not  applicable  to  a  large  number  of  unsatu- 
rated acids.  Gottlieb  has  observed  that  an  aqueous  solution  of 
aniline  citraconate  when  boiled  is  converted  into  citraconanil,  whilst 
a  solution  of  aniline  mesaconate  sufEers  no  change  on  evaporation  ;  it 
is  now  found  that  tbis  distinction  is  general  between  the  acids  of  the 
fumaric  and  maleic  series,  as  is  shown  by  the  following  observations. 

Maletc  dicmiUde,  C2H,(CO"NHPh)2,  is  formed  when  maleio  anhy- 
dride, aniline,  and  water  are  heated  together ;  it  crystallises  in  long, 
white  needles,  melts  at  211 — 212°,  and  is  but  sparingly  soluble  in 
coid  water. 

Maleic  monanilide,  COOH-GHlCH-CO-NHPh,  is  formed  by  allow- 
ing  a  solution  of  the  acid  aniline  salt  to  remain  at  ordinary  tempera- 
ture; it  melts  at  207^ 

Aqueous  fumaric  acid  and  aniline  may  be  heated  together  in  any 
proportion  without  anything  else  than  the  aniline  salt  being  formed. 

Brofnomaletc  mfmanilide,  OGOH'CHICBr'CG'NHPh.  Aqueous 
bromomale'ic  acid  when  treated  in  the  cold  with  aniline  yields  first  the 
acid  aniline  salt,  CGGH-CH:CBrCGGNH,Ph,  melting  at  128' ;  the 
aqueous  solution  of  this  salt,  if  allowed  to  remain  several  days,  deposits 
the  anilide.  If  the  treatment  of  the  acid  with  aniline  is  efFected  with 
the  aid  of  heat,  entirely  different  products  are  formed  ;  namely,  a 
bright     yellow    substance,    the    anil    of    ^phenylamidomcilmc     acid^ 

<^^^'^^C-NHPh,    melting    at    229— 230^   separates,   and    the 

mother-liquors  deposit  afterwards  a  lighter  yellow  substance,  phenyl- 
amidomaUsic  mmanilide,  COGH-C(NHPh):CH-CGNHPh,  which  is 
soluble  in  veiy  dilute  potash,  the  anil  being  insoluble. 

When  cold  aqueous  bromofumaric  acid  is  treated  with  aniline,  the 
very  insoluble  acid  aniline  salt,  CGGH-CH'.CBr-CGGNHaPh,  melt- 
ing at  153 — 154°,  is  formed.  In  contact  with  water  or  in  solution,  it 
does  not  change  on  keeping,  but  when  boiled  it  deposits  the  yellow 
anil  (m.  p.  229—230°)  just  described. 

Aqueoas  chlorofumaric  acid  and  aniline  easily  yield  the  acid  ammo- 
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nium  salt,  COOH-CH:CCl-COONH,Ph,  soluble  in  alcohol,  sparingly 
in  water,  and  melting  at  178°.  Its  aqueons  solution,  or  the  solid  in 
contact  in  water,  may  be  left  any  length  of  time  without  decomposi- 
tion ;  but  when  the  solution  is  boiled  for  some  time  it  is  converted  into 
the  yellow  anil  of  phenylamidomaleic  acid  abore  described. 

The  acid  aniline  salt  of  dibromomaleic  acid  is  easily  prepared; 
being  very  sparingly  soluble ;  when  allowed  to  rertiain  under  water, 
an  anilide  is  g^radually  formed,  but  not  in  a  state  of  purity.  The 
normal  aniline  salt  also  is  insoluble,  and  is  gradually  converted  into 
an    anilide,   NHPh-CO-CBrlCBrCO-NHPh,    melting   at  138— 140", 

PO  •  PBr 
and  when  heated  is  converted  into  a  yellow  anil,  <^p.  ,qq^C'NHP1i, 

melting  with  decomposition  at  182 — 183°. 
The  acid  anilioe  salt  of  bromocitraconio  acid, 

COOH-CMe:CBi-COONH,Ph, 

melting  at  120 — 121°,  is  readily  converted  under  water  or  by  heating 

with  water  into  the  anil,  <^ph?cO>^®'''  melting  at  144-5— 1455°. 

Dianiline  aconitate  when  boiled  in  aqueous  solution  yields  an 
anilide,  dsHuNtOj,  forming  yellow  needles  melting  at  250 — 252°,  and 
a  quantity  of  an  amorphous  substance ;  better  results  are  obtained  by 
allowing  the  solution  to  remain  at  ordinary  temperatures,  when  an 
anilide,  CisHuNjO*,  melting  at  188 — 189°,  is  formed  ;  hence  it  is  clear 
that  aconitic  acid  belongs  to  the  maleic  and  not  to  the  fumaric  group. 

Citraconic  acid  yields  dimethylaniline  and  diethylaniline  salts,  which 
decompose  readily  on  heating,  but  the  formation  of  anil  ides  has  not 
been  noticed.  Itaconic  acid  behaves  like  citraconic  acid  with 
secondary  and  tertiary  amines,  but  with  aniline  an  anilide  is  formed. 
This  difference  may  be  made  use  of  to  separate  primary  from  admixed 
secondary  and  tertiary  amines. 

Citraconic  monanilide,  COOH-CHICMe'CO'NHPh,  is  easily  ob- 
tained  by  allowing  a  solution  of  monaniline  citraconate  to  stand  in 
the  cold;  it  melts  at  175°,  and  is  soluble  in  alkalis,  but  is  repre- 
cipitated  by  hydrochloric  acid.  Dianiline  citraconate  does  not  change 
in  aqueous  solution  until  boiled,  when  the  anil  separates  ;  this  melts 
at  98°. 

Itaconic  monanilide,  COOH'CHs-CCCIIO-CO'NHPh,  melts  at  189% 
and  is  obtained  by  boiling  the  acid  with  aniline  and  water,  by  allow- 
ing the  solution  of  acid  aniline  itaconate  to  remain  in  the  cold,  as  well 
as  by  Gottlieb's  dry  process. 

Citracontolil,  <^g®'^^>N-C6H4Me,   melts  at  1146%   crystallises 

readily  from  hot  water,  and  is  insoluble  in  acids  and  alkalis.  By 
warming  the  aqueous  acid  with  paratoluidine,  the  acid  toluide,  melting 
at  166°,  is  first  formed ;  and  by  recrystalli.sation  several  times  from 
hot  water  is  converted  into  the  tolil.  Citraconic  acid  seems  to  form 
anilides  with  orthotoluidine  and  a-  and  )3-naphthylamine.  It  is  remark- 
able  that  such  a  feeble  base  as  metamidobenzoic  acid  forms  an  anil, 

<^^^^Q>N-CeH,-COOH,  melting  at  218%     SulphaniUc  add  does 
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not  react  with  citraconic  acid,  but  phenjlhjdrazine  readily  yields  an 

azide,  ^p  rr_pQ  >NjHPh,  wliich  forms  bright  yellow  crystals,  melting 

at  160°.  Jnst  as  phthalic  acid  readily  yields  an  anhydride,  whilst  its 
two  isomerides  do  not,  bo  also  it  yields  an  anil  when  its  aniline  salt  is 
boiled  with  water  or  is  allowed  to  stand,  whilst  the  other  two  form 
aniline  salts  that  are  not  so  changed. 

That  the  property  of  forming  anilides  on  heating  aqneons  solutions 
of  the  aniline  salts  is  characteristic  of  certain  unsatarated  acids,  and  is 
not  shown  by  poly  basic  saturated  fatty  acids,  is  borne  out  by  the  negative 
results  obtained  from  oxalic,  malonic,  succinic,  tartaric,  citric,  cam- 
phoric, pyrotartariC)  and  mucic  acids.  H.  B. 

Nitrosotoluidines.  By  P.  Mehne  (Ber,,  21,  729— 735).— m7ro*o- 
metatoluidine,  NHj-CeHsMeNO,  [Me :  NH  :  NO  =  I  :  3  :  6],  is  prepared 
by  heating  a  mixture  of  1  part  of  nitrosometacresol,  15  parts  of  dry 
ammonium  acetate,  and  5  parts  of  ammonium  chloride  with  constant 
stirring  on  the  water-bath  for  about  half  an  hour,  the  reaction  being 
facilitated  by  the  addition  of  some  powdered  ammoninm  carbonate 
from  time  to  time.  It  crystallises  in  glistening,  steel-blae,  feathery 
needles,  which  are  green  by  transmitted  light,  melts  at  178°,  and  is 
nearly  insoluble  in  light  petroleum,  soluble  in  water,  readily  soluble  in 
alcohol,  ether,  hot  benzene,  and  chloroform.  It  dissolves  in  dilute 
acids  with  yellowish-red  coloration,  and  when  heated  with  alkalis  is 
reconverted  into  nitrosocresol  with  evolution  of  ammonia. 

NitrosO'Orthoioluidinej  [Me  :  NH  :  NO  =  1  :  2  :  5],is  prepared  from 
nitroso-orthocresol  in  like  manner  to  the  meta-compound.  It  crystal- 
lises in  concentrically-grouped,  globular  aggregates  of  small,  green 
needles  with  bluish  reHez,  and  is  very  sparingly  soluble  in  light 
petroleum,  more  readily  in  water,  readily  soluble  in  ether,  alcohol,  hot 
benzene,  and  chloroform.  It  is  less  stable  than  the  meta-compound ; 
when  heated,  it  suffers  slight  decomposition  at  60**,  and  melts  at  115 — 
116°  with  feeble  explosion  ;  when  heated  with  aqueous  soda,  it  yields 
ammonia  and  sodium  nitrosophenol.  When  reduced  with  tin  or  zinc 
and  hydrochloric  acid,  both  nitrosotoluidines  yield  chlorinated  products 
difficult  to  purify;  these  products  were  therefore  oxidised  with 
chromic  acid,  when  in  each  case  the  same  toluquinone  (m.  p.  70 — 
71°)  was  obtained.  This  renders  it  very  probable  that  in  each  the 
nitroso-  and  amido-groups  are  in  the  para-positions  relatively  to  one 
another,  further  proof  of  this  is  obtained  in  the  fact  that  both  nitroso- 
com pounds  yield  the  same  toluquinonediozime  when  treated  with 
hydrozylamine  hydrochloride. 

Toluquinonedioxime,  [Me  :  NOH  :  NOH  =1:2:5],  so  obtained 
forms  small,  yellow,  microscopic  needles,  turns  brown  at  210**, 
explodes  vigorously  at  234"",  and  is  soluble  in  hot  water,  alcohol,  and 
ether,  very  sparingly  in  benzene  and  chloroform,  insoluble  in  light 
petroleum.  When  oxidised  in  alkaline  solution,  it  yields  2  :  b-dinitroso- 
toluene ;  this  is  yellow,  noncrystalline,  turns  brown  at  125°,  melts 
with  slight  explosion  at  144°,  can  -be  sublimed^  and  distils  readily  with 
steam.  It  is  probable  that  the  last  two  compounds  are  identical  with 
those  described  by  Nietzki  and  Guitermanu  (this  vol.,  p.  471). 

A.  J.  G. 
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Laws  of  Sabstitution  of  the  Aromatic  Amines.  By  L.  Limpach 
(J?er.,  21,  640 — 642). — In  this  and  the  following  investigation  of  the 
laws  goveming  the  substitution  of  methyl  for  hydrogen  in  the  benzene- 
ring  in  aromatic  amines,  the  methylation  was  effected  by  heating 
the  hydrochloride  of  the  amine  with  methyl  alcohol  in  molecular  pro- 
portion at  250 — 300*  under  pressure. 

Aniline  yields  mesidine,  1:8:  4-metaxylidino  and  paratoluidine, 
not  even  traces  of  either  ortho-  or  meta-toluidine  being  ever  observed. 
From  this  it  follows  that  the  methyUgroup  first  takes  the  para- position 
to  form  paratoluidine,  next  by  entering  one  of  the  ortho-positions, 
forms  1:3:  4-metaxylidine,  and  finally  by  occupying  the  other  ortho- 
position  yields  mesidine. 

Ortho-  and  para- tolai dine  both  yield  1:3:  4-metaxylidine  and 
mesidine.  As  shown  by  Hofmann,  1:3:  4-metaxylidine  yields  only 
mesidine.  Further  methylation  in  the  benzene-ring  could  not  be 
effected,  the  hydrogen-atoms  standing  in  the  meta-position  relatively 
to  the  ami  do-group  seeming  to  be  incapable  of  being  displaced  by 
alkyl-groups.  The  statement  of  Nolting  and  Baumann  (Abstr.,  1885, 
893)  as  to  the  methylation  of  1  :  3  :  4-metaxylidine  is  incorrect. 

A.  J.  O. 

Methylation  of  Symmetriccd  Metaxylidine.  By  L.  Limpach 
(Ber,,  21,  643 — 646). — The  methylation  was  effected  as  described  in 
the  preceding  Abstract.  Symmetrical  metaxylidine  yields  isocumidiue, 
[NH2 :  (Me)3  =  1:3:4:5],  which  on  further  methylation  yields 
Hofmann's  pentamethylamidobenzene  (Abstr.,  1885,  1128),  and  a  new 
tetramethylamidobenzene ;  these  can  be  separated  by  treatment  with 
boiling  water,  in  which  the  latter  alone  dissolyes. 

Tetramefhylamidohenzene^  [NH,  :  (Me)4  =  1:2:3:4:5],  crystal- 
lises in  splendid,  nacreous  plates,  melts  at  66^,  sublimes  readily,  boils 
at  259 — 260**  (uncorr.),  and  then  solidifies  in  large  prisms  which 
melt  at  64°.  The  formyl  compound  crystallises  in  silky  needles,  and 
melts  at  143 — 144° ;  the  acetyl  componnd  melts  at  169 "S*. 

Tetramethylphenol^  CcHMd'OH,  prepared  by  mixing  the  sulphate  of 
the  base  with  a  nitrite  and  heating,  forms  long,  white  needles,  melts 
at  80—81°,  boils  at  248—250''  (uncorr.),  and  can  be  distilled  with 
steam. 

Metatduidine  on  methylation  yields  1:2:  4-orthoxylidine.  Para- 
xylidine  yields  psendocnmidine,  and  this  on  further  methylation 
yields  the  known  tetramethylamidobenzene  (ro.  p.  23 — 24"). 

A.  J.  G. 

Amides  of  Tribasic  Fatty  Acids.  By  A.  Schnbtder  (Ber,,  21, 
660 — 671). — ^When  citric  acid  (1  mol.)  and  pseudocumidine  (3  mols.) 
are  heated  for  12  hours  at  160**,  a  mixture  of  tri-  and  di-cumidide  are 
formed,  and  can  be  separated  by  boiling  with  alcohol,  in  which  the 
dicumidide  is  the  more  soluble. 

Citrotriewimdide,  CflH804(NH'C9Hn)s,  forms  a  white,  microcrystal- 
line  powder,  melts  at  1 85°,  and  is  sparingly  soluble  in  alcohol,  insoluble 
in  water.  When  boiled  with  hydrochloric  acid  for  some  time,  it  is  con- 
verted into  cumidine  and  the  dicumidide. 

Citrodicumidide^  CgHn-NICjHsOi'NH'CsHji,  forms  the  main  product 
in  the  reaction  described  above,  but  can  be  obtained  free  from  the  tri" 
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cnmidide  if  only  2  mole,  of  pseadocnraidine  are  employed.  Ife  crystal- 
lises in  prisms,  seemingly  of  the  hexagonal  system,  melts  at  173°,  is 
insoluble  in  water  and  ether,  readily  soluble  in  alcohol,  benzene,  acetic 
acid,  and  chloroform.  It  is  stable  towards  acids,  but  is  converted  by 
alkalis  into  citrodicumidic  acidy  GOOH-CbHjOs  (NH-CgHn), ;  this  form's 
leafy  crystals,  melts  at  194°,  is  insoluble  in  water,  readily  soluble  in 
alcohol,  benzene,  and  acetic  acid.  The  sodium  salt  forms  white 
needles,  melts  at  235^—236°,  and  is  very  sparingly  soluble  in  water. 

Cumidine  citrate,  CeHeOT'CgHisN,  is  obtained  by  adding  cumidine  to 
a  hot  alcoholic  solution  of  citric  acid ;  it  forms  nodular  crystals,  meltn 
at  132 — 133°,  and  does  not  yield  citrocomidic  acid  when  heated,  but  is 
resolved  into  its  components. 

NH'CO 

Gitrobemidilic  add,  CiaH6<^g.^Q>C3H4(OH)*COOH,  is  prepared 

by  heating  an  intimate  mixture  of  citric  acid  and  benzidine  at  140 — 
150**  for  four  to  five  hours.  It  forms  a  white,  crystalline  powder,  which 
under  the  microscope  seems  to  be  rhombic,  begins  to  decompose  at 
260'',  and  carbonises  at  above  300°  without  melting,  is  sparingly  soluble 
in  boiling  alcohol,  readily  in  acetic  acid,  and  is  insoluble  in  ether, 
benzene,  light  petroleum,  chloroform,  and  carbon  bisulphide.  The 
salts  are  amorphous. 

Normal  benzidine  citrate^  2C«He0793CitUuNt,  is  a  white,  amorphous 
powder,  soluble  in  water,  alcohol,  and  acetic  acid. 

Gitrotoluylenediamide,  CeH604<^^ ^CtHe,  is  prepared  by  heating 

citric  acid  and  toluylenediamine  (m.  p.  99°)  in  molecular  proportion 
for  a  day  at  120 — 130°;  it  forms  microscopic,  seemingly  octa- 
hedral crystals,  decomposes  at  187**,  and  can  only  be  dissolved  by  very 
long-continued  boiling  with  aloohoL  Normal  toluylenediamine  citrate 
was  also  prepared  as  a  slightly  yellow,  amorphous  powder.  The  action 
of  ethylenediamine  on  citric  acid  led  to  no  useful  result. 

Triaiitrocitrotrianil,  OH-CACCO-NH-CBU-NOa),,  prepared  by  ni- 
trating Pebal*8  citrotrianil,  forms  yellow,  rhombic  crystals,  melts  at 
108°  with  decomposition,  and  is  soluble  in  ether,  nitrobenzene,  hot 
alcohol,  and  boiling  benzene.  When  reduced,  it  is  converted  into 
aniline,  and  other  products  which  could  not  be  obtained  in  a  pure 
state. 

When  sodium  citrate  is  heated  with  cyanuric  chloride,  it  yields 
sodium  cyanurate  and  citiic  chloride. 

Benzidine  and  aconitic  acid  do  not  react  at  moderate  temperatures, 
whilst  at  higher  temperatures,  mixtures  are  formed  of  such  a  nature 
as  to  be  unworkable. 

Aconitotoluylenediamic  acid,  C7H,<y^'^^'^-^C*CHa'C00H,  is 

obtained  by  heating  a  mixture  of  toluylenediamine  and  aconitic  acid 
at  160 — 170° ;  it  is  a  green,  amorphous  powder,  which  does  not  melt  at 
295°,  is  soluble  in  hot  acetic  acid,  insoluble  in  water,  alcohol,  ether, 
and  benzene,  and  soluble  in  alkalis. 

Attempts  to  prepare  the  amides  of  aconitic  acid  were  unsuccessful ; 
the  action  of  strong  aqueous  ammonia  on  ethyl  citrate  yields  citrazinio 
acid.  A.  J.  G. 
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Aromatic  Nitroso-bases.    By  L.  Wackee  (Anndlen,  234,  290-— 

307). — Paranitrosopropylaniline,  N>r^ ^NHPi*,  is  prepared  by  the 

action  of  alcobolic  hydrogen  chloride  on  the  nitrosamine  of  normal 
propylaniline.  It  resembles  nitrosoethylaniline  in  its  properties,  and 
forms  steel-blue,  needle-shaped  crystals.  It  melts  at  59°,  and  dissolves 
readily  in  alcohol,  ether,  and  benzene.  It  forms  crystalline  salts  with 
hydrochloric,  sulphuric,  oxalic,  and  picric  acids.  ParaniirogopropyU 
aniline-nitrosamine  melts  at  69°,  and  dissolves  in  alcohol  and  ether. 
Propylphenylenedtamine  prepared  from  nitrosopropylaniline  hydro- 
chloride by  reduction  with  tin  and  hydrochloric  acid,  boils  at  28V 
without  decomposition.  It  is  soluble  in  alcohol,  ether,  and  benssene, 
and  forms  a  crystalline  hydrochloride,  NH2'C6H4-NHPr,2HC].  By 
heating  with  aqueous  soda,  nitrosopropylaniline  is  decomposed  into 
propylamine  and  nitrosophenol. 

Paranitroso-isohutylantline  forms  steel-blue  crystals,  melts  at  93 — 
94**,  and  forms  a  crystalline  hydrochloride.  The  nUrosamine  is 
soluble  in  alcohol,  ether,  and  benzene.  Isebutylphenylenediamine 
melts  at  39**.  The  hydrochloride  is  soluble  in  water,  but  insoluble  in 
ether.  Nitroso-isobutylaniline  is  decomposed  by  boiling  solutions  of 
alkalis,  yielding  isobutyl amine  and  nitrosophenol. 

The  preparation  of  nitroso-a-dinaphthylamine  has  been  described  by 
Fischer  and  Hepp  (Abstr,,  1887,  729).  By  reducing  the  acid  solution 
with  tin,  or  the  alcoholic  solution  with  ammonium  sulphide,  amido-«- 
dinaph1i}iylamine  is  obtained.  The  nitroso-compouud  is  decomposed 
by  boiling  with  dilute  sulphuric  acid  into  »-naphthylamine  and 
a-nitrosonaphthol . 

Nitrosophenyl-ot-naphthylamine  under  similar  treatment  splits  up 
into  »-nitro8onaphthol  and  aniline.  Reduction  with  tin  and  hydro- 
chloric acid  converts  it  into  a-amidophenylnaphthylamine.  This 
substance  must  have  the  constitution  represented  by  the  formula 
NHPh-CioH^NHa.  W.  C.  W. 

Nitramine  from  Heddine.  By  E.  A.  Klobbtb  (Bee.  Trav, 
Ghim,y  6,  31 — 35). — Mesitylene  was  added  gradually  to  cooled  nitric 
acid  of  sp.  gr.  1*5,  and  the  small  quantity  of  trinitro-derivative 
formed  was  separated  by  reorystallisation  from  boiling  alcohol.  A 
warm  saturated  alcoholic  solution  of  the  nitromesitylene  was  heated 
in  sealed  tubes  at  110 — 115^  with  a  concentrated  aqueous  solution  of 
ammonium  sulphide,  and  the  nitromesidine  was  separated  from  the 
precipitated  sulphur  by  solution  in  alcohol,  from  which  it  crystallises 
in  yellow  needles  melting  at  73**.  When  treated  with  nitrons  acid,  it 
yields  mononitromesitylene.  This  was  reduced  by  means  of  tin  and 
hydrochloric  acid,  and  the  mesidine  thus  obtained  was  heated  in 
sealed  tubes  at  220—230**  for  48  hours  with  methyl  alcohol  and 
hydrochloric  acid  in  the  same  proportions  as  in  the  preparation  of 
dimethylorthotoluidine  (Abstr.,  1879,  311).  In  this  way,  dimethyl- 
mesidine,  boiling  at  213 — 216**,  is  obtained,  and  this  is  dissolved  in  its 
own  volume  of  concentrated  sulphuric  acid,  added  gradually  to  10  or 
12  times  the  weight  of  nitric  acid  of  sp.  gr.  1*5,  boiled  for  a  short 
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time,  poured  into  cold  water,  and  the  precipitate  crystallised  from 
alcohol.  The  prodnct  forms  yellowish,  opaque  crystals  of  the  compo- 
sition CioHmNaO*,  very  slightly  solnble  in  cold  alcohol.  The  two 
hydrogen-atoms  in  mesidine  have  been  displaced  by  nitroxyl-gronps, 
and  the  third  nitrozyl-gronp  must  either  have  displaced  methyl  from 
the  benzene  nnclens,  which  is  improbable,  or  have  displaced  one  of 
the  methyls  in  the  amido-gronp.  In  that  case,  the  product  is  dinitro- 
mesitylene  methylnitramide,  C6Me8(NOa)2'NMeNO».  It  melts  at  137 — 
138**,  is  easily  soluble  in  benzene,  ethyl  acetate,  and  acetone,  slightly 
solnble  in  ether  and  acetic  acid,  almost  insoluble  in  light  petroleum. 
With  potash  it  yields  no  ammonia  and  no  coloration,  this  result  being 
due  to  the  influence  of  the  meta-position  of  the  nitrozyl.  Reduction 
with  tin  and  hydrochloric  acid  does  not  yield  satisfactory  results; 
reduction  with  ammonium  sulphide  in  sealed  tubes  at  120°  yields 
yellow  needles  melting  at  IS?**.  C.  H.  B. 

Faranitrosodiphenylamine.  By  M.  Ieuta  (Annalen,  243,  272 
— 289). — The  preparation  and  'many  of  the  properties  of  paranitroso- 
diphenylamine  have  been  recently  described  by  O.  Fischer  and  Hepp 
(Abstr.,  1887,  244).  This  substance  dissolyes  in  strong  solutions  of 
alkalis,  forming  salts  which  are  decomposed  by  carbonic  anhydride, 
the  nitrosodiphenylamine  being  precipitated  in  a  pure  state.  Tho 
picrate  is  deposited  from  an  ethereal  solution  in  crystals.  It  is 
decomposed  by  boiling  with  alcohol  or  ether.  The  base  dissolves  in 
acetic  anhydride,  yielding  the  acetylamine  NPhAc*CeH4'N0,  a  sub- 
stance crystallising  in  red-coloured  prisms  and  melting  at  96 — 97°. 
It  is  freely  soluble  in  ether,  alcohol,  and  benzene.     The  nitrosamine 

Nv 7NPh-N0,  forms  yellowish-green  plates  soluble  in  benzene, 

^> 

alcohol,  and  ether.  It  melts  at  98^  with  decomposition,  and  yields 
liebermann's  reaction  with  phenol  and  sulphuric  acid. 

Paranitrosodiphenylamine  is  decomposed  by  boiling  with  alkalis  or 
dilute  sulphuric  acid,  yielding  paranitrosophenol  and  aniline.  It  is 
completely  reduced  by  alcoholic  potash  at  150°,  or  more  easily  by  the 
action  of  tin  and  hydrochloric  acid,  forming  paramidodiphenylamine. 
This  amido-base  melts  at  66"  and  dissolves  in  ether  and  alcohol.  The 
sulphate  is  crystalline  and  is  almost  insoluble  in  cold  water.  Ferric 
chloride  produces  in  the  aqueous  solution  of  the  hydrochloride  a  red 
coloration  which  changes  to  green. 

Diazodiphenylamine  sulphate  forms  golden  needles.  It  is  identical 
with  the  substance  Fischer  and  Hepp  obtained  by  treating  paranitroso- 
diphenylamine with  excess  of  sodium  nitrite  and  dilute  sulphuric 
acid.  The  relation  between  azophenine  and  nitrosodiphenylamine  has 
already  been  discussed  by  Fischer  and  Hepp  (Abstr.,  1887,  1105). 

The  sulphate  of  diazodiphenylamine  is  converted  into  parachlorodu 
phenylamine  by  treatment  with  a  10  per  cent,  cuprous  chloride  solu- 
tion. This  is  a  feeble  base.  It  melts  at  74°,  and  dissolves  freely  in 
ether,  alcohol,  benzene,  methyl  alcohol,  and  light  petroleum.  The 
nitrosamine,  N0'NPh-CeH4CI,  forms  four-sided  plates,  melts  at  88^ 
and  dissolves  freely  in  alcohol  and  ether.      The  ethereal   solution 
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deposits  crystals  of  paranitrosochlorodiphenylamine  hydfochloride  oa 
the  cautiotLS  addition  of  alcoholic  hydrogen  chloride. 

Faranitrosochlorodiphenylamine  melts  at  158 — 159^,  and  crystal- 
lises in  plates.  It  dissolves  in  alcohol,  ether,  chloroform,  and  bensene^ 
also  in  sulpharic  acid  with  a  carmine  coloration.  When  treated  with 
aniline  hydrochloride  and  aniline,  it  yields  an  azophenine-derivative 
melting  at  230°.  W.  C.  W. 

Action  of  Catechol  oa  Alkylenediamines.  By  C.  Ris  (Ber., 
21,  378— 386;  compare  Abstr.,  1887,  722).—Ethyleneorthophenylene^ 
diamine  hydrochloride^  2CrHioN2,3HCI,  crystallises  in  colourless, 
lustrous  scales,  melts  at  150°  with  decomposition,  and  is  readily 
sol  able  in  water  and  alcohol.  The  oce^yZ- derivative,  CgBgNsAct,  crys- 
tallises in  small,  white  granules,  melts  at  144*",  boils  with  partial 
decomposition  at  350''  and  is  readily  soluble  in  hot  water,  alcohol, 
benzene,  and  chloroform,  sparingly  soluble  in  ether  at  the  boiling 
'point.  When  heated  with  excess  of  methyl  iodide  and  methyl  alcohol 
tor  six  hours  at  100 — 110°,  the  base  is  converted  into  the  methiodide 
of  dimetkylethylene-orthophenylenediamine,  C8H8NaMefe,Mel,  which  crys- 
tallises from  a  dilute  alcoholic  solution  in  compact,  colourless  scales, 
melts  above  200°  with  decomposition,  is  readily  soluble  in  hot  water 
and  alcohol,  sparingly  soluble  in  benzene  and  ether,  and  is  not  decom- 
posed by  heating  with  aqueous  soda  or  hydrochloric  acid.  On  treat- 
ment in  aqueous  solution  with  silver  oxide,  it  is  converted  into  the 
ammonium- base,  which  forms  a  syrupy  liquid  having  a  strongly 
alkaline  reaction,  and  yields  a  platinochloride, 

(C8H8N,Me„MeCl),PtCl4, 

crystallising  in  small,  lustrous,  yellow  scales.  If,  however,  ethylene- 
orthophenylenediamine  is  heated  with  methyl  iodide  alone  at  100 — 
110*",  the  m^^/iy ^derivative,  GsHgNaMe,  is  the  sole  product.  It  is  a 
bright-yellow  oil,  which  boils  for  the  most  part  at  273 — ^275°,  is 
miscible  with  the  ordinary  organic  solvents,  and  gives  a  pure  bine 
colour  on  treatment  with  ferric  chloride.  This  compound  is  also 
formed  during  the  evaporation  of  the  solution  of  the  ammonium-base 
of  the  dimethyl-derivative,  and  can  be  obtained,  together  with  am- 
monia, methylamine,  carbon,  and  methyl  iodide  by  the  dry  distillation 
of  the  corresponding  methiodide. 

NH 
Propylene-orthophenylenediamine,  C6H4<^g.>CaH5*Me,   is   formed 

when  1  gram  of  catechol  is  heated  with  2*6  grams  of  propylenedi- 
amine  at  200°  for  seven  hours.  It  crystallises  from  light  petpoleum 
in  colourless,  lustrous  scales,  melts  at  72°,  boils  at  28^^284°,  and  is 
readily  soluble  in  alcohol,  benzene,  chloroform,  and  hot  water.  The 
aqueous  solution  is  coloured  a  pare  blue  by  ferric  chloride  and  the 
colour  changes  to  green,  yellowish-green,  and  finally  reddish-brown  on 
addition  of  much  hydrochloric  acid ;  the  resulting  solution,  however, 
regains  its  origiDal  blue  colour  on  boiling  or  on  dilution  with  water. 
The  hydrocMortdej  2C9Hi,N2,8HGl,  is  a  pale  rose-coloared,  crystal- 
line powder  readily  soluble  in  water  and  alcohol;  the  picraie^ 
3C»HnN„2C«H,(NO,),*OH,    crystallises    in    slender,    sulphur-yellow 
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needles,  decomposes  at  160 — 161*  with  the  evolation  of  j^as,  and  is 
soluble  in  benzene.  TV.  P.  W. 

Aromatic  Nitroso-baaes.  By  E.  Kock  (Annalen,  243,  307 — 
313). — Efhylorihotoluylenediamine  is  prepared  by  the  reduction  of 
the  paranitroso-ethylorthotolnidine  described  by  Fischer  and  Hepp 
(Abstr.,  1887,  244).  It  is  a  liquid  boiling  at  264  (coir.)  and  miscible 
with  ether.  The  hydrochloride  melts  at  124**  with  decomposition  ;  it 
is  crystalline  and  deliquescent.  Paranitrosomethylorthotoluidine, 
CgHioNjO  (from  orthotolylmethylnitrosamine),  forms  green  plates. 
It  melts  at  151**  and  is  decomposed  by  sodium  hydroxide,  yielding 
methylamine  and  paranitroso-orthocresol.  Oxidation  with  potassium 
permanganate  converts  it  into  paranitromethylorthotoluidine.  The 
nitro-product  forms  greenish-yellow  needles  and  melts  at  134**. 

Paranitroso-a-naphthylethylamtne  dissolves  in  benzene,  alcohol,  and 
chloroform,  and  melts  with  decomposition  at  133°.  The  hydro- 
chloride, CiaHwNaO.HCl,  is  sparingly  soluble  in  dilute  hydrochloric 
acid.  The  picrate  melts  with  decomposition  at  174°.  The  sodium  salt, 
CwHijNjOaNa,  forms  white  scales  soluble  in  water  and  alcohol,  forming 
orange-coloured  liquids.  The  base  is  decomposed  by  sodium  hydr- 
oxide into  nitroso-«-naphthol  and  ethyiamine,  and  by  reduction  with 
tin  and  hydrochloric  acid  is  converted  into  ethyUa-naphtkylenedi- 
amine  hydrochloride.  This  salt  melts  at  162°.  The  picrate  melts  at 
180°,  and  is  deposited  from  a  hot  aqueous  solution  in  needles.  The 
diamine  has  not  been  isolated.  W.  C.  W. 

Relation  between  Hydrazides  and  Azo-compounds.    By  A. 

Bebnthsen  (Ber.,  21,  743—745). — ^The  author  points  out  that  the 
peculiar  properties  of  the  compound  of  pheriylhydrazine  with  acridyl- 
aldehyde  (Abstr.,  1887,  859)  would  seem  to  be  due  to  another  of  those 
changes  from  hydrazines  to  szo-compounds  to  which  attention  was 
first  called  by  the  work  of  Japp  and  Klingemann  {Ber.,  20,  2942, 
3284,  :3398).  A.  J.  G. 

Nitrocymene  And  Azocymene.  By  G.  SHUMorF  (J.  Buss. 
Chem.  8oc.,  1887, 118 — 122). — Cymene,  prepared  partly  by  the  action 
of  phosphorus  sulphide  on  camphor,  partly  from  cumin  oil,  is  dis- 
solved in  glacial  acetic  acid,  and  to  the  solution,  cooled  with  ice  and 
snow,  a  mixture  of  nitric  acid  of  sp.  gr.  1*52  is  added.  After 
addition  of  water,  the  nitrocymene  is  extracted  with  ether  and 
reduced  by  means  of  sodium  amalgam.  The  azocymene  obtained 
in  this  way  forms  ruby-coloured  plates,  melts  at  86°,  is  easily  soluble 
in  benzene,  less  so  in  alcohol.  It  is  soluble  without  alteration  in 
sulphuric  and  acetic  acidp,  but  insoluble  in  hydrochloric  acid. 

Zotkowsky  finds  that  the  crystals  are  rhombic  :  a  :  6  :  c  = 
0-978284  : 1 : 1'567289.  The  principal  forms  are  the  basic  pyramid 
(111)  and  the  pinacoid  (001).  B.  B. 

Orihamidoazo  -  componndB  of  Xylene  and  Psendocnmene. 
By  T.  ZiNCKB  and  H.  Jaenkb  (Ber.^  21,  640 — 548). — Orfcbamidoazo- 
VOL.  LIT.  i^i  T 
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xylene  can  be  diazotised  in  presence  of  excess  of  acid  in  alcoholic 
solution  by  nitrons  acid  or  sodinm  nitrite. 

The  hydrochloride  of  the  diazo-componnd  forms  small,  reddish- 
brown  needles  ;  the  nitrate  crystallises  in  wide  needles  rather  sparingrly 
soloble.  The  sulphate  forms  almost  brick-red  needles.  When  the 
salts  are  heated  with  alcohol,  an  azo-componnd  is  formed  identical 
with  that  obtained  by  oxidising  the  diazohydride.  The  diazoperbromide, 
CieHnN^Brs,  crystallises  in  blood-coloured  needles  which  melt  with 
decomposition  at  127—129*. 

The  diaaO'imide^  OuHnNft,  is  prepared  by  the  action  of  alcoholic 
ammonia  on  the  dry  perbromide  in  presence  of  much  ether,  and  crvs- 
tallises  from  light  petroleum  in  stellate  ^oups  of  thick,  red  needles 
readily  soluble  in  ether;  it  melts  at  77"*,  decomposes  at  85^,  and 
detonates  when  quickly  heated. 

The  diazohydride,  CicHuNi,  is  obtained  in  a  manner  similar  to  the 
tolyl-compound.  It  forms  small,  yellowish,  monoclinic  prisms,  melts 
at  136— 137^  is  insoluble  in  water,  readily  soluble  in  acetic  acid  «nd 
benzene,  and  in  its  behaviour  resembles  that  of  the  diazohydride  from 
orthamidoazotoluene  (Abetr.,  1886,  795).  Nitric  acid  converts  it  into 
the  diazo- nitrate,  and  silver  oxide  converts  it  into  azoxylene. 

Metapara-azoxylene,  CieHieN,  [Me  :  Me  :  N  :  N  :  Me  :  Me  = 
1:2:4:5:1:3],  is  prepared  from  the  diazo-salta  of  orthamido- 
azoxylene  or  from  the  diazohydride.  The  yield  is  small  and  the  puri* 
flcation  difficult.  It  crystallises  from  alcohol  in  small,  bright-red 
plates  which  melt  at  46—47°,  and  is  readily  soluble. 

When  a  cooled  solution  of  ortbamido-azoxylene  in  20  parts  of  glacial 
acetic  acid  is  treated  with  an  excess  of  a  concentrated  solution  of 
potassium  dichromate,  and  the  solution,  after  some  hours,  precipitated 
with  water,  the  compound  deHnNs  is  obtained.  This  crystallises  in 
yellowish,  monoclinic  prisms  melting  at  83 — 85*^.  The  compound  is 
also  formed  when  the  diazoamide,  Ci«HnN5,  is  boiled  in  alcoholic 
solution. 

The  diazO'Compound  of  orthamidopseudocumene  is  best  prepared 
by  passing  nitrous  anhydride  into  the  solution  of  the  latter  compound 
in  glacial  acetic  acid.  The  perbromide  forms  a  dark-red  crystalline 
precipitate  melting  at  122 — 124°  with  decomposition.  The  dicuo^ 
imide,  CigHjiNft,  prepared  from  the  perbromide  crystallises  in  thick, 
red  needles  which  melt  at  90 — 91°  with  decomposition  and  detonate 
when  quickly  heated.  When  the  solution  of  the  diazo-imide  ia 
glacial  acetic  acid  is  heated,  the  compound  CigHaiNs  is  formed. 

The  diazO'hydride,  CigHjiNi,  prepared  by  reducing  the  diazochloride 
with  stannous  chloride,  crystallises  from  alcohol  in  small,  lustrous, 
almost  colourless,  hexagonal  plates  melting  at  151 — 153'' ;  it  dissolves 
rather  readily  in  hot  alcohol,  glacial  acetic  acid  and  benzene,  sparingly 
in  ether  and  light  petroleum.  The  compound  C18H21N8  is  also  formed 
when  orthamidopseudocumene  is  dissolved  in  20  parts  of  glacial 
acetic  acid  and  a  slight  excess  of  concentrated  solution  of  potasfliam 
dichromate  added  in  drops.  It  is  afterwards  precipitated  with  water 
nnd  crystallised  from  glacial  acetic  acid  and  then  from  methyl  alcohol. 
It  forms  large,  lustrous,  whitish  plates  which  melt  at  83 — 85^.     The 
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ooDstttntion  of   ibe  componnd  is  provisionally  represented  by  tbe 

formula  C.HMe/  |  NN-CeHMe,. 

^N^  N.  H.  M. 

Quinonediozimes.  By  R.  Nibtzki  and  A.  L.  Quitkrmann  (Ber., 
21,  428 — 434;  compare  Abstr.,  1887,  575). — Tbe  most  convenient 
metbod  of  preparing  quinonedioxime  (loc.  cit)  is  by  tbe  action  of 
bydroxylamine  on  nitrosopbenol.  It  crystallises  in  two  modifications, 
probably  differing  in  tbe  amount  of  water  tbey  contain,  namely, 
sbort,  colourless  needles,  and  long,  slender,  yellow  needles  wbicb  fall 
to  a  colourless  powder  on  drying.  Altbongb,  like  all  other  para- 
dioximes,  it  resembles  the  ortbodioximes  in  general  behaviour,  yet  it 
is  sharply  distinguished  from  tbe  latter  by  its  not  forming  an 
anbydro-compound ;  thas  when  heated  with  acetic  anhydride  it  yields 
the  diacetyl  componnd,  C«H4(N0Ac)s,  which  forms  colourless  needles 
and  is  sparingly  soluble  in  water  and  ether,  more  readily  in  alcohol, 
very  readily  in  acetic  acid.  The  paradioximes  and  the  dinitroso- 
compounds  derived  from  them,  when  treated  with  concentrated  nitric 
acid,  are  converted  into  the  corresponding  diuitro-derivatives ;  with 
quinonedioxime  this  furnishes  the  most  convenient  method  of  pre- 
paring paradinitrobensene. 

Toluquinonedioxime  is  best  prepared  by  suspending  nitroso-ortho- 
cresol  in  50  to  60  parts  of  water,  adding  the  calculated  amount  of 
bydroxylamine,  and  heating  for  10  hours  at  60 — 70° ;  it  is  also  formed, 
although  not  so  readily,  from  the  meta-componnd.  It  forms  yellow 
needles,  which  become  colourless  on  drying,  explodes  at  220^  without 
melting,  and  on  filtration  becomes  strongly  electrical.  The  diacetyl 
compound  crystallises  in  colourless  needles,  and  melts  at  120°.  When 
oxidised  with  potassium  ferricyanide  in  alkaline  solution,  it  yields 
dmitroaatohi&ne ;  this  compound,  G7H6(NO)3,  has  only  been  obtained 
as  an  amorphous,  yellow  powder,  is  insoluble  in  all  solvents  except 
acetic  acid,  and  is  far  more  volatile  than  dinitrosobenzene ;  it  sub- 
limes markedly  at  lOO'',  and  distils  with  steam — although  with  partial 
decomposition  ;  it  melts  at  133''. 

Farad/initrotoluene  [Me :  NO :  NH  =  1 : 2  :  5]  is  obtained  by  treating 
toluquinonedioxime  or  the  diniti'oso-compound  with  fuming  nitric 
acid ;  it  forms  tufts  of  pale-yellow,  moderately  thick  needles,  and 
melts  at  48^ 

a'NapJUhaquinonedioxvme,  CioH6(NOH)i,  is  prepared  by  suspending 
5  grams  of  a-nitroso-a-napbthol  in  500  c.c.  ot  water,  adding  the 
necessary  quantity  of  bydroxylamine  hydrochloride  and  then  so  much 
alcohol  that  all  dissolves  on  warming ;  the  whole  is  then  heated  for 
two  days  in  a  reflux  apparatus.  It  forms  slender,  colourless  needles 
melting  at  207°  with  decomposition,  and  yields  an  acetyl-derivative 
which  crystallises  in  colourless,  interlaced  needles,  and  melts  at  160°. 
It  yields  paradiamidonaphtbalene  on  reduction,  and,  when  oxidised 
with  potassium  ferricyanide  in  alkaline  solution,  is  converted  into 
1 :  4i'dinitro8onaphthalene ;  this  forms  a  yellow,  non- volatile  powder, 
insoluble  in  all  indifferent  solvents ;  it  explodes  at  120**. 

A.  J.  G. 
2  i  2 
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Mannfacture  of  Rosaniline  by  the  Arsenic  Acid  Process.    By 

0.  MuHiHAUSKR  (Dlngl  pohjt  /.,  266,  455 — 4^7,  503—517,  and  547— 
563). — The  preparation  of  rosaniline  by  heating  aniline  with  arsenic 
acid  was  patented  almost  simnltaneonsly  by  Medlock  and  Nicholson 
in  1860.  In  the  same  year  Girard  and  de  Laire  patented  the  proceRS 
in  France,  whilst,  in  1864,  Dawson  obtained  a  patent  according  to 
which  the  dye  was  prepared  by  heating  aniline  under  pressure  with  an 
aqueous  solution  of  arsenic  acid.  The  proportions  of  aniline  and 
arsenic  acid  used  by  different  manufacturers  have  varied  very  much  ; 
that  now  used  which  is  found  to  give  the  best  i^esults  is  1  mol.  of 
arsenic  acid,  AssOs,  to  2  mols.  of  aniline.  This  mixture  is  heated  in 
vertical  cast-iron  boilers  provided  with  stirrers.  The  charge  consists 
of  570  kilos,  of  syrupy  arsenic  acid  of  74**  B.  and  340  kilos,  of  aniline 
oil  of  1*008  sp.  gr.  It  is  heated  gradually  to  about  120°,  then  more 
rapidly  to  180^,  after  which  the  temperature  is  regulated  so  that  the 
melt  is  finished  during  the  next  two  hours,  the  final  temperature  being 
185 — 189**.  The  crude  melt  contains  the  following  ingredients  : — 
Arsenious  acid,  arsenic  acid,  pararosaniline,  methyl pararosaniline, 
dimethylpararosaniline,  chrysaniline,  methylchrysaniline,  violaniline, 
man vani line,  brown  colouring  matters,  and  humus-like  substances  of 
unknown  composition.  Phenylated  substances  are  formed  when  the 
quantity  of  aniline  exceeds  the  proportion  of  2  mols.  to  1  mol.  of 
arsenic  acid.  The  oil  mostly  lused  has  a  sp.  gr.  of  1*008,  distils 
between  190°  and  198*,  and  is  obtained  by  mixing  1  part  of  aniline  with 
2  parts  of  commercial  toluidine.  As  the  latter  always  contains  36 
per  cent,  of  paratoluidine  and  about  64  per  cent,  of  orthotolnidine, 
the  composition  of  the  aniline  oil  is  33'3  per  cent,  of  aniline,  24  per 
cent,  of  paratoluidine,  and  42*7  per  cent,  of  orthotolnidine. 

The  crude  melt  is  allowed  to  cool,  broken  up  roughly,  and  boiled  up 
with  water.  The  liquor  is  run  into  crystallising  tanks  in  which  it  is 
treated  with  hydrochloric  acid  and  salt.  On  standing,  the  crude 
ropaniline  crystallises  out ;  this  is  purified  by  recrystallisation.  The 
different  operations  are  described  in  detail  in  the  original  paper.  The 
author  also  g^ves  a  minute  account  of  the  preparation  of  rosaniline 
base  and  of  '*  cerise."  He  also  discusses  the  working  up  of  the  crys- 
tallisation residues,  the  preparation  of  maroon,  and  the  treatment  of 
residues.  D.  B. 

Azophenine  and  Quinonanilide.  By  0.  Fisoher  and  E.  Hepp 
(Ber.,  21,  676 — 684). — The  anilidoethoxyquinonanilide  described  by 
Zincke  and  v.  Hagen  (Abstr.,  1885,  787)  is  obtained  when  1  part  of 
.  azophenine  is  heated  with  100  parts  of  alcohol  and  5  parts  of  sulphuric 
acid  for  one  hour,  at  a  temperature  not  exceeding  70° ;  it  melts  at 
137^.  If  methyl  alcohol  is  substituted  for  ethyl  alcohol,  the  corre- 
pponding  methoxy •compound,  melting  at  194**,  is  obtained.  The 
melting  points  given  by  Zincke  and  v.  Hagen  are  rather  low. 

When  azophenine  is  boiled  with  stannous  chloride  and  acetic  acid, 
it  is  reduced  to  a  colourless,  crystalline  substance,  stable  in  acid  solu- 
tion, but  converted  by  ammonia  into  a  red  base  which  yields  blue 
salts. 

Trichlaraeapheniney  CaoHnCljNi,  is  prepared  by  adding  1  part  of 
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nitrosodiphenylamiDe  in  small  portions  to  a  mixtare  of  1  part  of  para- 
chloraoiline  hydrochloride  and  5  part«  of  parachloraniline  heated  at 
70° ;  it  forms  bi^ownisb-red  prisms,  melts  at  246°,  and  is  soluble  in 
alcohol.  A  different  sabstance  is  obtained  by  the  action  of  nitroso- 
phenol  on  parachloraniline ;  it  forms  red  prisms,  melts  at  265°,  is 
insoluble  in  alcohol,  sparingly  soluble  in  benzene,  and,  although  not 
obtained  quite  pure,  seems  to  be  tetrachlorazophenine,  Cvi^J^iCil. 

By  the  action  of  nitroso-ortbocresol  on  aniline,  Zincke  and  y.  Hagen's 
dianilidotoluquinonanilide  (Abstr.,  1883,  1118)  is  formed ;  it  melts 
at  172 — 173  (not  167°).  Diparatoluidotoluquinoiie-paratoluidide^ 
CssHa^NsO,  is  prepared  in  like  manner  from  nitroso-orthocresol  and 
paratolaidine ;  it  crystallises  in  Bordeaux-red  plates  and  melts 
at  191°. 

The  authors  confirm  Brome's  statement  (this  vol.,  p.  491)  that  all 
three  nitroso-naphthols  yield  the  same  anilidoquinonanilide.  This 
substance  is  also  formed  from  benzeneazo-a-naphthol  with  aniline  and 
aniline  hydrochloride  at  lOO"*,  from  benz6neazo-«-naphthylamine,  from 
nitroso-phenyl-a-naphthylamine,  from  benzeneazoethyl-«.naphthyl- 
amine,  and  from  benzeneazophenyl-a-naphtbylamine.  In  the  last 
processes,  a  considerable  quantity  of  a  white,  crystalline  substance 
melting  at  191°,  of  the  formula  CsiHsKi,  but  of  unknown  constitu- 
tion is  obtained ;  it  is  iormed  in  smaller  amount  by  the  action  of  all 
nitroso-naphthols  on  aniline.  Anilidonaphthaquinonanilide,  from 
whatever  source  prepared,  yields  hydroxynaphthaquinone  and  aniline 
when  heated  with  moderately  concentrated  sulphuric  acid.  When 
redaced  with  zinc-dust  in  acid  solution,  it  g^ves  aniline  and  naph- 
thalene. 

Bibromanilidonaphthaquinonanilide,  GnHifBrsNtO,  is  prepared  from 
«-nitroso-»-  or  0-naphthol  by  fusion  with  parabromanihne  and  para- 
bromaniline  hydrochloride ;  it  forms  long,  red,  .interlaced  needles, 
melts  at  235°,  and  is  very  sparingly  soluble  in  alcohol,  more  readily  in 
benzene.     The  corresponding  c^AZora-compound  melts  at  21 7 — 218°. 

On  the  whole,  the  authors  consider  that  azophenine  is  better  repre- 
sented by  the  formula  CaoHMN^  than  by  C^HnNs,  that  proposed 
by  Witt  and  adopted  by  the  authors  in  their  previous  paper  ( Abstr. ^ 
1887,  1105).  There  can  be  no  doubt  of  the  intimate  relation  existing 
between  azophenine  and  quinonanilide,  and  in  confirmation  of  this  it 
is  now  shown  that  if  in  preparing  induline  by  heating  quinonanilide 
with  aniline  and  aniline  hydrochloride  at  170°,  the  experiment  is 
stopped  as  soon  as  the  melt  begins  to  turn  blue,  azophenine  is  con- 
tained in  the  product.  A.  J.  G. 

Action  of  Chloracetone  on  Diphenylthiooarbatnide.    By  B. 

Pawlewski  (Ber.,  21,  401 — 406). — Acetonyldiphenylthiocarhamide^ 
NHPh-CS-NPh-CH,-COMe,  is  obtained,  as  its  hydrochloride,  by  the 
action  of  chloracetone  on  diphenylthiocarbamide.  It  ciystallises  in 
long,  pale-yellow  prisms,  melts  at  139 — 140°  (uncorr.),  resolidifies  at 
IICP— 112°,  and  is  insoluble  in  water,  sparingly  soluble  in  cold  alcohol. 
The  hydrochloride^  Ci6H,6SNaO,HCl,  crystallises  in  long,  quadratic 
needles  and  melts  at  230 — 232"  (uncorr.) ;  the  platittochloride^ 
(CieHjeSN20)3,HaPtCl«,  is  insoluble  in  water  and  alcohol. 
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Ethjl  chlorocarbonate  and  tbiocarbamide  re^t  to  form  a  componnd, 
NHaCS-NH-COOEt,HCl,  which  melts  at  117**.  Ohloraoetone  and 
thiocarbamide  yield  a  substance  of  the  formula 

NH,-CS-NH-CH,-COMe,HCl, 

melting  at  126**.     Similar  reactions  are  being  investigated. 

A.  J.  G. 

Subdtitaied-Blnrets.  By  B.  Kuhn  and  E.  Henschkl  (Ber.,  21, 
504—506). — »Tri  phenyl  biuret  is  formed  when  diphenylcarbamide  is 
dissolved  in  an  excess  of  hot  phenyl  cyanate,  and  the  whole  heated  for 
half  to  one  hour- at  150^^ ;  at  a  higher  temperature,  it  decomposes  into 
diphenylcarbamide  and  phenyl  cyanate.  Diphenylbiuret  prepared 
from  monophenylcarbamide  melts  at  208 — 210**. 

Phenylparaditolylbiuret,  C«H2iN302,  melts  at  140*. 

Phewylbenzyiparatolylbiuret,  CttHjiI^sOs,  crystallises  from  dilute 
alcohol  in  microscopic  needles  melting  at  95— '104°. 

ParcUrUolyibinrety  OjsHaNsOa,  melts  at  155—156°. 

Orthopar(iditolylhitiret,  CieHnNaOi,  is  prepared  from  paratolylcarb- 
amide  and  paratolyl  cyanate,  and  crystallises  from  dilute  alcohol  in 
white  needles  which  melt  between  216*  and  224®. 

Diphenylparaiolylbiuret,  CaiHi^jOj,  melts  at  214— 216*. 

N.  H.  M. 

Derivatives  of  Ortho-zylene.  By  H.  Strassmann  (Ber.,  21,  576 
—bSl), --Ortho^xylylphthalimuie,  C6H4Me-CH2-N:C8H40a,  is  obtained 
by  heating  ortho-xylyl  bromide  and  potassium  phthalimide  at  200*  for 
half  an  hour;  the  product  crystallises  from  alcohol  in  white,  hexa- 
gonal forms,  melting  at  148 — 149° ;  the  yield  is  76  per  cent,  of  the 
theoretical  amount. 

Ortho-xylylphthalamic  acid,  COOH-CHt'CO-NH-OgHj,  is  produced 
when  the  preceding  compound  is  boiled  with  soda ;  it  melts  at  156*, 
and  crystallises  from  alcohol  in  needles. 

OrthO'Xylylamine  hydrochloride  is  formed  when  xylylphthalimide  is 
heated  in  sealed  tubes  with  hydrochloric  acid ;  the  product  crystal- 
lises from  alcohol  in  transparent  needles,  and  when  treated  with 
alkalis  yields  orthO'Ssylylamine^  CeHiMe'CH^'NHa,  which  is  a  colour- 
less liquid  boiling  at  202°.  The  platinochloride,  (C8HnN)2,HaPtCla, 
crystallises  in  yellow,  needles,  the  milphate  in  prisms,  readily  soluble 
in  water,  and  the  pwate,  CgHnNsjCeHaNjO?,  in  long,  yellow  needles, 
which  decompose  above  170*  without  melting. 

OrthO'Xyly!thiocarbamtde,'NTl2'CS''NH'CsB9,  is  obtained  by  dissolving 
equivalent  weights  of  ortho-xylylamine  hydrochloride  and  potassium 
thiocyanate,  and  heating  the  residue  obtained  on  evaporation  at  140^ 
for  some  time.  It  crystallises  from  water  in  white  needles,  melting 
at  167°,  and  turning  red  on  exposure  to  the  air. 

OrthO'Xylylcarbamide,  NHa-C0'Nfl*C8H„  is  prepared  in  a  similar 
manner  from  the  sulphate  of  the  base  and  potassium  cyanate;  it 
crystallises  from  alcohol  in  radiating  moss-like  forms,  melting  at  172 
— 173^ 

OrthO'Xylylaeelamidey  CsH^-NHAc,  is  formed  when  the  hydrochloride 
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is  heated  with  sodiam  acetate  and  acetic  anhydride;  it  crystallises 
from  alcohol  in  needles  melting  at  69°.  * 

OrthO'Xylylthtocarbimidej  CSN'CeHs,  is  produced  when  an  ethereal 
solution  of  the  base  is  mixed  with  carbon  bisulphide,  and  then  dis- 
tilled with  mercuric  chloride ;  it  is  an  oil,  boiling  at  256"*,  and  smell- 
ing strongly  of  radishes. 

Ortho-xylylenedipfUhalimide,  C6H4(OH8*N!C6H40s)t,  is   obtained  in 
almost  theoretical  quantities  by  gradually  heating  an  intimate  mix-      Ci| 
ture  of  xylylene  bromide  and  potassium  phthalimide   to  200'';    it      g 
crystallises  from  acetic  acid  in  slender,  white  needles  melting  at  253°.       ^i** 

Ortho'Ocylylenediamine  hydrochloride  is  formed  when  the  preceding       ot 
compound  is  heated  with  hydrochloric  acid  at  200°  for  two  hours;       i: 
when  treated  with  potash,  it  yields  the  free  base. 

OrthO'Ocylylenediamvine,  CeH4(CHt*NH3)2,  is  a  strongly  alkaline  liquid 
with  an  ammoniacal  smell,  and  attracts  carbonic  acid  from  the  air ; 
it  gives  a  yellowish-red  precipitate  with  ferric  chloride,  and  yields  the 
salt,  CgHuNsAusCls,  in  yellow  plates,  when  precipitated  with  auric 
chloride.  The  picratej  CeH4(CH,'NH8,C«H3N307)3,  crystallises  in 
yellow  needles,  which  decompose  above  170°  without  melting. 

Orthodiacetyl^lylenediamine^  CeH8(NHAc)8,  crystallises  in  tufts  of 
needles  and  melts  at  146°.     Orthodibenzoylxylylenediamine, 

C8H8(NHBz)„ 

obtained  by  heating  the  hydrochloride  with  benzoic  chloride  at  200°, 
crystallises  in  needles  melting  at  168°. 

ChlorO'Xylylenephthalimide,  CH2Cl'C6Hi'CH8*NlC8H40a,  is  prepared 
by  heating  xylylene  chloride  (1  mol.)  with  potassium  phthalimide 
1  mol.)  ;  it  crystallises  from  alcohol  in  prisms,  melting  at  140**,  and 
when  heated  with  hydrochloric  acid  yields  chloro-xylylamine  hydro- 
chloride,  CHjCl-CH^-CH.-NH^HCl.  F.  S.  K. 

Tetrabenzylphosphoninm  -  compounds.  By  B.  Ledermann 
(Ber.j  21,  4^b— 4^9).— Tetrabemylphosphonium  iodide,  F(G^R^)J,  is 
prepared  by  heating  phosphonium  iodide  (1  mol.)  and  benzyl  alcohol 
(3  mols.)  in  sealed  tube9  at  lOO"*  for  six  to  eight  hours  ;  it  crystallises 
well,  melts  at  191°,  and  is  sparingly  soluble  in  water,  more  readily  in 
chloroform,  ether,  and  alcohol.  The  chloride,  P(C7H7)4C1,  prepared 
by  digesting  the  iodide  with  silver  chloride,  forms  white  crystals. 
The  sulphate,  (PC38Hm)4S04,  also  forms  white  crystals.  The  ptatino- 
chloride,  (PCMH29)2PtCl6,  is  obtained  as  a  yellow,  crystalline  precipi- 
tate. The  nitrate  and  hrorndde  both  form  white  crystals.  The  picrate 
forms  yellow  crystals.  The  mercurochhride,  P(C7H7)iHgCl3  4-  H,0, 
and  stannochloride  (PCMH2g)4SnCl6,  are  insoluble.  The  hydroxide 
could  not  be  formed,  as  moist  silver  oxide  is  without  action  on  the 
haloid  salts,  and  the  sulphate,  when  treated  with  barium  hydroxide, 
yields  tribenzylphosphine  oxide.  When  tetrabenzylphosphoninm 
iodide  is  boiled  for  some  time  with  strong  alkalis,  tribenzylphosphine 
oxide  and  toluene  are  formed. 

The  oxygen  in  tribenzylphosphine  oxide  is  so  firmly  combined  that 
it  is  not  displaced  by  treatment  with  phosphoric  chloride  or  potassium 
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livdrosulpbtde.     Ezperiraents  made  with  a  yiew  to  isolate  triboDzjl* 
pbosphine  were  unguccessful.  A.  J.  G. 

ConveTBion  of  Ketones  and  Aldehydes  into  Acids  and  Acid 
Amides  by  Means  of  Ammoninm  Sulphide.  By  C.  Willgerodt 
{Ber,^  21,  534 — 636). — The  compounds  formed  by  the  action  of 
ammoninm  sulphide  on  methyl  aromatic  ketones  are  not  ketone-imides 
(Abstr.,  1887,  1046)  but  acid  amides,  accompanied  with  the  ammo- 
nium salts  of  the  corresponding  acids.  Phenyl  methyl  ketone  yielded 
plienylacetamide  and  phenylacetic  acid;  paratolyl  methyl  ketone, 
paratolylacetamide  (m.  p.  186°),  and  paratolylacetic  acid  (m.  p. 
y2°),  &c. 

Aromatic  ethyl  and  propyl  ketones  react  similarly  with  ammonium 
sulphide.  In  the  case  of  paratolyl  ethyl  ketone,  the  reaction  takes 
place  at  250°.  From  «-naphthyl  ethyl  ketone  and  «-naphthyl  propyl 
ketone,  the  compounds  CisHi,NO  and  CuHicNO,  melting  respectively 
at  140**  (uncorr.)  and  at  160",  were  obtained. 

When  benzil  is  heated  with  ammonium  sulphide  at  270°,  benzoic 
acid  and  a  compound  melting  at  241°  are  formed.  CEnanthaldehyde 
and  ammonium  sulphide  when  heated  at  300°  yield  oenanthylamide, 
melting  at  95^;  benzaldehyde  reacts  much  more  readily,  and  yields 
more  benzoic  acid  than  benzamide.  N.  H.  M. 

Perkin's  Reaction.  By  H.  W.  Salomokson  (Bee.  Trav.  Ghim.,  6, 
23 — 30). — Benzaldehyde,  ethyl  succinate,  and  acetic  anhydride  were 
heated  together  at  125%  140°,  180°,  and  200°  for  six  hours,  but  no 
reaction  took  place.  Nitrobenzaldehyde  and  sodium  succinate  were 
heated  together  under  yarious  conditions  but  without  the  presence  of 
acetic  anhydride ;  no  reaction  took  place.  Meta-  or  para-nitrobenz- 
aldehyde  nested  at  180 — 200°  with  sodium  succinate  and  glacial 
acetic  acid  yields  a  small  quantity  of  nitrocinnamic  acid,  but  no  nitix>- 
phenylparaconic  acid. 

It  follows  that  ethyl  succinate  cannot  be  substituted  for  sodium  suc- 
cinate, or  acetic  acid  for  acetic  anhydride,  and  it  would  seem  that 
the  reaction  depends  on  the  simjiltaneous  presence  of  a  sodium  salt 
and  an  anhydride.  Perkin  showed  that  even  at  100°  sodium  suc- 
cinate is  decomposed  by  acetic  anhydride,  with  formation  of  sodium 
acetate  and  succinic  anhydnde,  but  the  author  finds  that  this  reaction 
takes  place  only  to  a  very  limited  extent,  and  there  is  little  doubt 
that  a  condition  of  equilibrium  is  established  between  sodium  suc- 
cinate, acetic  anhydride,  sodium  acetate  and  succinic  anhydride. 
When  one  of  these  substances  is  removed  by  the  action  of  the  alde- 
hyde, a  further  quantity  of  the  same  substance  is  formed,  which  is 
again  removed  by  the  aldehyde,  and  so  on. 

The  assumption  that  the  action  takes  place  between  the  sodium  salt 
and  the  aldehyde  will  not  explain  why  acetic  acid  cannot  be  sub- 
stituted for  acetic  anhydride,  or  ethyl  succinate  for  sodium  succinate, 
but  these  facts  are  explained  at  once,  if  it  is  assumed  that  the  action 
takes  place  between  the  aldehyde  and  succinic  anhydride.  The 
acetic  anhydride  liberates  a  small  quantity  of  succinic  anhydride  from 
the  sodium  salt  with  formation  of  sodium  acetate,  and  as  fast  as  the 
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RtLCcinic  anhydride  reacts  with  the  aldehyde,  a  fresh  quantity  is 
liberated  in  the  nascent  state  nntil  decomposition  is  complete.  The 
advantage  gained  by  nsing  acetic  anhydride  in  place  of  the  anhydride 
corresponding  with  the  sodium  salt  is  due  to  the  fact  that  in  the 
latter  case  the  anhydride  is  in  the  free  state  from  the  beginning,  and 
is  not  liberated  in  the  nascent  condition  daring  the  reaction.  Acetic 
anhydride  and  ethyl  snccinate  do  not  interact,  and  the  avidity  of  the 
aldehyde  for  the  ethyl  snccinate  is  not  sufficient  to  produce  direct 
action. 

Sodium  propionate  and  the  sodium  salts  of  bibasic  acids  of  the 
paraffin  series  react  directly  with  benzaldehyde. 

Perkin's  reaction  is  strictly  analogous  to  the  aldol  reaction  of 
Wurtz.  C.  H.  B. 

Fhenylsalicylic  Acid  and  Diphenyleneketone  Oxide.    By  G. 

Gba^ebe:  (Ber.,  21,  bOl-^bO ^).—PhenylsalicyUc  acid,  OPh-CH^-COOH, 
is  prepared  by  adding  the  calculated  amount  of  sodium  in  small 
pieces  to  phenyl  salicylate,  heated  at  280—300°  :  when  cold,  the  pro- 
duct is  treated  with  alcohol,  extracted  with  water,  filtered,  and 
precipitated  with  hydrochloric  acid.  The  precipitate  is  redissolved  in 
sodium  carbonate,  precipitated  and  crystallised  from  dilate  alcohol, 
from  which  it  separates  in  plates  melting  at  113^.  It  is  I'eadily 
soluble  in  alcohol  and  ether,  and  distils  at  355°  with  slight  decom- 
position into  diphenylene-a-ketone  oxide.  The  silver  salt  is  sparingly 
soluble.  The  methyl  salt  is  insoluble  in  alkalis.  When  the  acid  is 
heated  with  10  parts  of  sulphuric  acid,  it  is  converted  almost  quanti- 
tatively into  diphenyleneketone  oxide ;  the  constitution  of  the  latter 

CO 
compound  is  therefore  CeH4<  q  >CeH4.  N.  H.  M. 

Paramethozyphenylacrylic  Acid.  By  A.  Einhobn  and  J.  P. 
Gkabfield  (Anyialeii,  243,  362  —  378).  —  Paramethoxyphenylacryl 
methyl  ketone,  OMe'CeHi'CHICU'COMe,  is  prepared  by  agitating  a 
itiixture  of  anisaldehyde,  acetone,  and  a  solution  of  sodium  hydroxide. 
The  compound  melts  at  73°,  and  dissolves  freely  in  ether,  alcohol, 
benzene,  and  acetic  acid.  It  is  converted  into  paramethoxyphenyl- 
acrylic  acid  (described  by  Perkin,  this  Journal,  1877,  i,  408)  by 
treatment  with  sodium  hypochlorite.  When  the  methyl  ketone  is 
poured  into  a  mixture  of  sulphuric  and  nitric  acids  at  0°,  a  nitro- 
derivative,  OMe*C6H8(NO»)'CHICH*COMe,  and  other  products  are 
formed ;  this  is  soluble  in  water,  alcohol,  ether,  ethyl  acetate,  and 
benzene,  yields  metanitroanisic  acid  on  oxidation  with  potassium 
permanganate,  and  can  also  be  prepared  by  agitating  a  mixture  of 
me tanitroparamethoxy benzaldehyde  and  acetone  witb  an  aqueons 
solution  of  sodium  hydroxide. 

By  the  nitration  of  paramethoxyphenylacrylic  acid,  metanitropara- 
methoxyphenylacrylio  acid  and  metanitroparametJioxyphenylethylene 
are  formed.  The  latter,  0Me*C«H8(N0,)-CHICHa,  forms  rhombic 
crystals  and  melts  at  89°.  It  is  volatile  in  a  current  of  steam,  and  is 
soluble  in  the  ordinary  solvents.  It  unites  directly  with  two  atoms 
of   bromine  forming  a  crystalline   dibromide  melting  at   78—79''. 
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Dinitroparamethoxyphenyhthylene  can  be  separated  from  the  mono- 
uitro-product  by  its  insolubility  in  chlorofprm.  The  dinitro-compound 
melts  at  162 — 163",  and  is  deposited  from  alcohol  in  needles.  It 
forms  an  additive  compound  with  bromine.  Metanitroparamethoxy' 
hemaldehyde  crystallises  in  yellow  prisms,  and  melts  at  83*5°.  It  is 
soluble  in  the  usual  solven1»,  and  forms  a  compound  with  phenyl* 
hydrazine,  melting  at  130*5°.  It  is  converted  by  Perkin'a  reaction 
into  metanitropcurametkoxyciyinamic  add.  This  melts  at  140°,  and 
dissolves  in  ether,  hot  water,  and  alcohol.  The  methyl  salt  melts  at 
125**.  Nitromethozycinnamic  acid  does  not  form  an  additive  com- 
pound with  hydrobromic  acid,  but  by  the  action  of  an  ethereal  solu- 
tion of  hydrogen  bromide  on  the  acid  at  90°,  ethyl  bromide  and  ethyl 
nitromethoxyphenylacrylate  are  produced.  The  ethyl  salt  melts  at 
100°.  At  100°,  an  acetic  acid  solution  of  hydrogen  bromide  converts 
nitromethoxyphenylacrylic  acid  into  metanitroparahydrozyphenyl<icrylic 
add;  this  crystallises  in  needles,  melts  at  198°,  does  not  unite  with 
hydrogen  bromide,  but  unites  with  bromine  (in  ethereal  solution)  to 
form  a  dibromide.  Nitromethozycinnamic  acid  readily  absorbs 
bromine  forming  metanitroparamethoxyphenyldtbramopropiotUG  acid^ 
0Me-C«H3(N0a)-CHBr-CHBrC00H,  which  melts  at  178°,  and  is 
decomposed  by  a  cold  solution  of  potassium  hydroxide,  losing  1  mol. 
HBr  and  yielding  nitromethozyphenylbromacrylic  acid.  Alcoholic 
potassium  hydroxide  removes  2  mols.  HBr,  and  converts  the  dibromide 
into  metanitroparamethoxyphenylpropiolic  acid.  W.  0.  W. 

CompoondB  of  Aldehydes^  Ketones,  and  Eetonio  Acids  with 
Thioglycollio  Acid.  By  J.  Bongartz  (Ber,,  21,  478— 487).— ^<%/- 
idenedithioglycoUic  acidy  CHMe(S-CH2*C00H)a,  is  formed  when  acet- 
aldehyde  is  mixed  with  thioglycoUic  acid ;  the  product  when  kept  in 
a  \'acuum  crystallises  to  a  white  mass,  which  can  be  recrystallised 
from  chloroform.     It  melts  at  107—108°. 

BenzylidenedUhioglycollic  add,  CHPh(S-CHa'COOH)„  crystallises 
from  hot  water  (20  to  30  parts)  in  well-formed  needles,  melting  at 
123—124°. 

(hth(miirohenzylidenedithioglycollic  add, 

N0a-C,H4-CH(S-CHa-C00H)„ 

crystallises  from  hot  chloroform  in  colourless  crystals  which  gradually 
become  yellow  when  exposed  to  light,  and  melt  at  122 — 123°.  The 
Tneta-compound  crystallises  from  10  per  cent,  acetic  acid  in  needles, 
melting  at  129 — 130**.  The  para-derivative  crystallises  from  dilute 
acetic  acid  in  lustrous,  yellowish  needles,  melting  at  161 — 162°. 
Orthohydroxybenzy  lidenedithiogly collie  add, 

OH-C«HrCH(SCH,-COOH)„ 

is  prepared  by  treating  a  mixture  of  salicylaldehyde  and  thioglycoUic 
acid  with  zinc  chloride ;  it  is  readily  soluble  in  hot  water,  alcohol, 
and  ether,  insoluble  in  benzene,  light  petroleum,  and  chloroform,  and 
melts  at  147—148*. 

CinnamaUehydedithioglycolUc  add,  CHPh  I  CH-CH(S-CH»-COOH)^ 
crystallises  from  hot  water  in  white  plates,  melting  at  142-— 143*", 
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and  wlien  reduced  with  zinc-dust  in  alkaline  solution  yi<^lds  the  cont" 
pound  CHPhlCH-CHa-S-CHj-COOH ;  this  crystallises  in  plates  of  a 
silky  Instre,  melting  at  76 — 77°. 

Furfuraldehydedithioglycollic  add,  CiHaO-CHCSCHa-COOH),,  melts 
at  104 — 105**  with  decomposition ;  it  conld  not  be  ohtained  qnite  pare. 

IHmethylniethylenedithioglycollic  acid,  CMei(S*CHa-C00H)3,  separates 
from  chloroform  in  clear  crystals,  melting  at  126 — 127*. 

MethylphenylmethylenedUhioglycollic  acid,  CMePh(S'CHa-COOH)„ 
crystallises  from  water  in  coloarless  needles,  melting  at  136 — 136°. 

BiphenylmeihylenedithioghjcoUio  acid,  CPh8(S*CHa'COOH)2,  is  ob- 
tained by  heating  benzophenone  and  thioglycollic  acid  with  zinc  chloride 
for  several  hours,  and  crystallises  from  hot  dilute  acetic  acid  in 
colourless  needles,  which  melt  at  175—176°  with  evolution  of  carbonic 
anhydride. 

The  additive  compounds  of  pyruvic  and  thioglycollic  acids  have 
already  been  described  (Abstr.,  1886,  938). 

Ethyl  acetoaeetate  dithiogly collie  add, 

C00Et-CH,-CMe(S-CHa-C00H)2, 

is  prepared  by  passing  dry  hydrogen  chloride  through  a  mixture  of 
ethyl  acetoaeetate  and  thioglycollic  acid ;  it  forms  a  white,  crystalline 
powder,  readily  soluble  in  warm  water  and  cold  alcohol,  almost  in- 
soluble in  light  petroleum,  and  melts  at  95 — 96*. 
Levulodithiogly collie  add, 

COOH-CHa-CHa-CMe(SCH,-COOH)„ 

crystallises  from  water  in  needles  melting  at  153 — 154*,  and  is  very 
stable  towards  alkalis. 

When  a  dilute  aqueous  solution  of  benzylidenedi thioglycollic  acid 
(2  grams)  is  shaken  with  a  solution  of  4  grams  of  potassium  per- 
manganate in  1  litre  of  water,  the  distUphone,  CHPh(S02Me)t,  is 
formed.  This  crystallises  in  slender  needles,  melting  at  162 — 163*, 
readily  soluble  in  hot  water,  sparingly  soluble  in  ether.  The  same 
compound  is  also  formed  by  the  oxidation  of  dithiomethylbenzylidetie, 
GHPh(SMe)i.  This  is  prepared  by  the  action  of  gaseous  hydrogen 
chloride  on  a  mixture  of  benzaldehyde  and  methyl  mercaptan,  and 
forms  a  colourless,  mobile  liquid. 

The  disulphones  of  met  a-  and  para-nitrobenzylidene  prepared  from 
the  corresponding  acids  both  crystallise  in  slender,  yellowish  needles, 
which  melt  at  178—179*  and  at  247—248°  respectively. 

N.  H.  M. 

Preparation  and  Nitration  of  Dibenzylmalonic  Acid.  By 
J.  C.  A.  S.  Thomas  (Rec.  Trav,  Chim,,  6,  87— 90).— Ethyl  dibenzyl- 
malonate  obtained  by  the  interaction  of  ethyl  malonate,  alcohol, 
sodium,  and  benzyl  chloride,  forms  white  crystals  melting  at  13 — 
14*.  30  grams  of  this  ethereal  salt  is  dissolved  in  20 — 30  c.c.  of 
alcohol,  and  20  grams  of  potash  added  gradually  in  coarse  powder. 
Heat  is  developed,  but  on  cooling  the  mass  becomes  almost  solid.  It 
is  allowed  to  stand  overnight,  and  is  heated  to  drive  o£E  the  alcohol. 
The  product  then  separates  into  two  layers,  the  upper  consisting  pro- 
bably of  half-saponified  salt.     Concentrated  aqueous  potash  is  added. 
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and  tlie  mixture  heated  on  a  water^bath  for  several  hoars  and  then 
acidified  with  hydrochloric  acid.  Evolution  of  carbonic  anhydride 
indicates  the  formation  of  some  dibenzylacetic  acid.  Dibenzylmalonic 
and  dibenzylacetic  acids  are  separated  by  taking  advantage  of  the 
fact  that  the  former  is  somewhat  soluble  in  water,  but  is  insoluble  in 
light  petroleum  ;  whilst  the  latter  is  almost  insoluble  in  boiling  water, 
bat  is  somewhat  soluble  in  light  petroleum.  Dibenzylmalonic  acid 
crystallises  in  needles,  which  melt  at  171^,  as  stated  by  Perkin 
(Trans.,  1885, 821),  and  when  added  to  cooled  nitric  acid  of  sp.  gr.  152, 
precipitated  with  water,  and  the  product  purified  by  solution  in  acetic 
acid  and  precipitation  with  water,  it  yields  a  dinitro-derivative, 
CnHuNaOs ;  this  forms  a  white  crystalline  powder,  melting  at  155°, 
with  evolution  of  gas.  This  product  is  not  homogeneous,  for  if  the 
acetic  acid  solution  is  fractionally  precipitated  by  adding  water,  the 
first  fraction  melts  at  160°,  and  the  last  becomes  soft  at  95°,  and  is 
completely  melted  at  110°.  C.  H.  B. 

Nitrophenylparacoxiio  Acids.  By  H.  W.  Salomonson  (Rec. 
Trav.  Ohim.,  6,  1-^-22). — Phenylparaconic  acid  can  be  converted  into 
tt-naphthol  with  intermediate  formation  of  phenylisocrotonic  acid, 
and  the  author  prepared  the  nitrophenylparaconic  acid  with  a  view 
to  obtain  nitronaphihol  in  a  similar  manner.  Nitrophenylparaconic 
acid,  however,  does  not  yield  nitrophenylisocrotonic  acid,  and  hence 
does  not  yield  nitronaphthol. 

Metanitrobenzaldebyde,  sodium  succinate,  and  acetic  anhydride,  in 
molecular  proportion,  were  heated  together  at  125°  for  four  hours, 
the  product  treated  with  water,  the  solution  extracted  with  ether, 
and  the  aqueous  liquid  acidified  with  hydrochloric  acid.  A  precipi- 
tate is  thus  obtained  which  can  readily  be  crystallised  f it>m  warm  water. 
The  ethereal  solution,  which  contains  metanitrobenzoic  acid  and  meta- 
nitrophenylparaconic  acid,  is  neutralised  with  sodium  carbonate,  acidi- 
fied with  hydrochloric  acid,  and  the  precipitate  subjected  to  fractional 
crystallisation.     The  metanitrobenzoic  acid  melts  at  141"^. 

Metanitrophenylpa/raconic  acid  melts  at  171".  Neither  the  acid  nor 
its  salts  contain  water  of  crystallisation,  and  in  this  respect  it  differs 
from  phenylparaconic  acid.  The  acid  cannot  be  distilled  in  a  vacuum, 
and  carbonises  at  230 — 250°,  these  properties  being  common  to  all  its 
derivatives.  It  is  carbonised  when  heated  with  water  in  sealed  tubes 
at  200 — 220°,  but  is  not  decomposed  by  dilute  sulphuric  acid  under 
the  ordinary  pressure,  and  is  not  affected  by  dilute  sulphuric  acid, 
glacial  acetic  acid,  or  acetic  anhydride,  in  sealed  tubes  at  170°, 
although  at  a  higher  temperature  it  carbonises.  It  is  dissolved  by 
cold  concentrated  sulphuric  acid,  and  is  precipitated  unchanged  on 
addition  of  water,  even  if  the  solution  has  been  heated  to  the  point  of 
carbonisation.  Metanitrophenylparaconic  acid  is  soluble  in  warm 
water,  alcohol,  glacial  acetic  acid,  ethyl  acetate,  and  glycerol,  but  not 
in  carbon  bisulphide  or  benzene. 

Since  metanitrophenylparaconic  acid  is  the  lactone  of  nitrophenyl- 
itamalic  acid,  it  forms  two  series  of  salts.     Barium  melanitrophenyU 

itamalate,    NOa-C6H4-CH(OH)-CH<^^*J^_^>Ba,  is   obtained    by 
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dissolving  the  acid  in  amTnoiiia,  adding  a  solation  of  barium  chlo- 
ride, and  boiling  for  a  short  time.  The  metanitrophenylparaconates 
are  obtained  by  dissolving  the  acid  in  ammonia,  heating  to  expel 
excess  of  ammonia,  and  adding  soluble  metallic  salts.  The  silver 
salt  forms  colourless  needles ;  the  copper  salt  pale  blue  crystals  ;  and 
the  lead  palt  small  needles. 

Parafdtrophenylparaconic  add  is  obtained  from  paranitrobenzalde- 
hyde  in  a  precisely  similar  manner.  It  crystallises  from  boiling 
water  in  small,  white,  nacreous  leaflets ;  from  acetic  acid  in  cubes.  It 
melts  at  163°,  and  is  soluble  in  warm  water,  ethyl  acetate,  alcohol, 
and  sulphuric  acid;  is  slightly  soluble  in  ether,  but  does  not  dissolve 
in  cold  water,  light  petroleum,  benzene,  or  carbon  bisulphide.  With 
barium  hydroxide-,  it  yields  barium  paranitrophenylUaw(ilate,  which 
forms  small  white  crystals.  Silver  paranitrophenylparaconcUe  crystal- 
lises in  needles ;  the  copper  salt  also  crystallises  from  water. 

Both  the  meta-  and  para-derivatives  are  strong  acids,  and  liberate 
acetic  acid  from  sodium  acetate. 

Barium  paranitrophenylifamalate,  when  treated  with  hydrochloric 
acid  in  the  cold,  the  solution  extracted  with  ether,  and  the  ethereal  solu- 
tion allowed  to  evaporate  spontaneously,  yields  free  paranitrophenyl- 
itamalic  acid  as  a  yellow  amorphous  residue.  If  a  solation  of  nitro- 
phenylparaconic  acid  in  concentrated  ammonia  is  heated  with  acetic 
acid,  and  then  mixed  with  barium  chloride,  no  precipitate  is  formed, 
hence  it  is  evident  that  nitrophenylitamalio  acid  is  converted  by 
acetic  acid  into  nitrophenylparaconic  acid. 

If  a  solution  of  meta-  or  para-nitrophenylparaconic  acid  in  methyl 
alcohol  is  saturated  with  hydrogen  chloride,  and  then  mixed  with 
water,  it  yields  a  resinous  precipitate,  which,  after  being  dried  for  a 
week  over  potassium  hydroxide  and  sulphuric  acid,  contains  no  chlorine, 
irom  which  it  follows  that  the  lactone-group  has  remained  intact. 
The  resinous  product  is  the  methyl  salt  of  the  acid 


N0,-C.H.-CH<^gg$!gg^«2>- 


Ethyl  paranitrophenylparaconate  is  obtained  by  heating  the  acid  and 
alcohol  with  strong  sulphuric  acid.  Its  properties  are  similar  to 
those  of  the  methyl  Fait.  Both  are  soluble  in  benzene,  ether,  sulphuric 
acid,  and  chloroform. 

Both  acids  are  rapidly  reduced  by  tin  and  hydrochloric  acid  at  the 
ordinary  temperature,  but  the  products  can  only  be  isolated  in  the 
form  of  platinochlorides,  which  are  easily  solnble  in  water  and 
alcohol,  but  are  insoluble  in  benzene,  ether,  and  chloroform.  The 
product  of  reduction  is  amidophenylparaconic  acid,  and  the  platinum 

Fait  has  the  composition  (NH,-C,H4-CH<55^Q?^^>VH,PtCl.. 

The  hydrochloric  acid  solution  of  the  amido-acid  gives  no  precipitate 
with  gold  chloride,  or  sulphuric,  hydrobromio,  hydriodic,  or  acetic 
acids.  If  after  redaction  and  separation  of  the  tin  the  solu- 
tion is  rapidly  concentrated  until  viscous,  and  placed  in  a  vacuum 
over  potash  and  sulphuric  acid,  the  metamidophenylparaconic  acid 
will  sometimes  crystallise,  but  the  para-derivative  always  remains  as  n 
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Byrnp.  If  the  liquid  is  now  Heated  to  60 — 70®  to  expel  water  and 
hydrogen  chloride,  the  amido-acid  is  obtained  in  gronps  of  prismatic 
crystals,  insoluble  in  benzene,  chloroform,  and  ether,  but  very  hyprro- 
scopic,  and  easily  soluble  in  water  or  ethyl  alcohol.  If  heated  rapidly 
it  carbonises  ;  with  nitrous  acid,  no  diazo-oom pound  is  obtained. 

Hydriodic  acid  completely  reduces  both  the  nitro-acids  when  heated 
in  sealed  tubes  at  ISC',  but  not  at  lOO**.  This  method,  however, 
ifl  inconvenient. 

Metanitrophenylparaconic  acid,  heated  at  130°  with  phenylhydrazine 
in  molecular  proportion,  allowed  to  cool,  and  treated  first  with  dilate 
acetic  acid  and  then  with  warm  water,  yields  a  derivative) 

COOH.OH<gg§H.ga)>0. 

which  melts  at  130 — 132°  with  decomposition. 

Orthonitrophenylparaconio  acid  was  obtained  in  a  similar  manner, 
but  the  yield  was  small,  and  the  add  was  not  isolated.         C.  H.  B. 

Formation  of  MonosolphoneB.  By  B.  Otto  (Ber.,  21,  652 — 
668). — ^When  methylene-iodophenylsulphone  reacts  with  sodium  ben- 
zenesulphinate  in  alkaline  solution,  in  sealed  tubes  at  about  200"",  the 
products  are  methylphenylsulphone,  ethyl  ether,  phenyl  mercaptan, 
ethyl  phenyl  sulphide,  phenyl  bisulphide,  iodine,  hydriodic  acid,  benzene- 
sulphonic  acid,  and  sodium  iodide,  benzenesulphonate,  sulphate,  and 
iodate.  The  primary  reaction  is  evidently  that  in  which  the  methyl- 
phenylsulphone is  formed ;  most  of  the  other  products  being  due  to 
secondary  reactions.  The  reaction  between  methylene-iodoparatolyl. 
snlphone  and  sodium  paratoluenesulphinate  seems  to  be  quite  analo* 
gous,  methylparatolylsulphone  being  formed. 

MethylenC'iod'Oparatolylsulphone  is  prepared  by  heating  equimole- 
cular  proportions  of  sodium  toluenesulphinate  and  methylene  iodide 
dissolved  in  alcohol,  in  a  reflux  apparatus;  it  forms  small  needles,  and 
melts  at  136**. 

When  methylene-iodophenylsulphone  is  heated  with  sodiam 
ethozide  and  alcohol  at  70 — 80°,  it  is  readily  converted  into  methyl- 
phenylsulphone ;  in  this  case,  the  eliminated  oxygen  is  mainly  used  up 
in  converting  the  iodide  into  iodate,  although  small  quantities  of  other 
oxidation  products  are  formed.  In  the  case  of  the  corresponding 
chloro-compound,  benzenesulphinic  acid  is  also  formed. 

By  the  action  of  sodium  ethozide  on  dichlormethylphenylsul phone 
in  alcoholic  solution,  the  latter  is  converted  partly  into  the  monochloro- 
derivative,  partly  into  sodium  benzenesnlphonate  with  a  trace  of 
aulphinate. 

From  these  and  other  experiments,  some  of  which  are  not  yet 
published,  the  author  deduces  the  law : — Dihalogen-derivatives  of 
hydrocarbons,  fatty  acids,  and  their  ethereal  salts,  in  which  the  halogen- 
atoms  are  united  to  the  same  carbon-atom,  when  treated  with  alkaline 
snlphinates  only  exchange  a  single  halogen-atom  for  the  group 
R'SOs;  the  second  halogen-atom,  in  the  presence  of  water,  being 
displaced  by  hydrogen.  A.  J.  O. 
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Methyleneoblorophenylsnlpbone.    By  B.  Otto  (Ber,,  2L  658 

— 669). — Methylenechlorophenylsulphon^,  CHaCl'SOtPh,  is  best  pre- 
pared by  heatiDg  an  aqneous  solution  of  sodium  diobloracetate  and 
Fodium  benzenesnlpbinate  in  molecular  proportions.  It  crystallises 
in  plates,  melts  at  52°,  and  is  readily  soluble  in  bot  alcobol,  nearly 
insoluble  in  cold  water.  It  is  not  formed  by  tbe  action  of  cblorine  on 
a  solution  of  metbylpbenylsulpbone  in  carbon  tetrachloride.  When 
reduced  with  sodium  amalgam  in  alcoholic  solution,  it  yields  sodium 
benzenesnlpbinate  and  some  gaseous  product,  probably  ethane  or 
ethylene.  With  zinc  and  sulphuric  acid,  it  gives  methylphenyl- 
Bulphone. 

Attempts  to  convert  it  into  ethylenediphenylsulphone  by  the  action 
of  sodium  or  sodium- amalgam  in  benzene  solution,  were  without 
result.  A.  J.  Q. 

Identity  of  Dipbenyldiisoindole  and  3'  Phenylindole.    By 

B.  MoHLAU  (Ber.,  21,  510 — 511). — A  comparison  of  dipbenyldiiso- 
indole and  3'  phenylindole  showed  them  to  be  identical,  and  a  vapour- 
density  determination  made  with  the  former  compound  pointed  to 
tbe  formula  CuHnN,  and  not  GnHstNa  (Abstr.,  1883,  342.  Compare 
also  WolfE,  this  vol.,  p.  371.)  N.  H.  M. 

Indoleoarboxylio  Abids:  By  G.  Ciamicun  and  G.  Maonanini 
(Ber,j  21,  671 — 673). — Carboxyfio  acids  cannot  be  prepared  from 
methylketole  and  scatble  by  the  ammonium  carbonate  reaction,  but 
are  readily  obtained  by  heatiog'witb  sodium  in  a  stream  of  carbonic 
anhydride  at  230—250°. 

Methylhetolecathoxylic  acid  crystallises  in  needles,  and  decomposes 
into  methylketole'  and  carbonic*  anhydride  when  heated  alone  at  183°, 
or  when  its  ammoniacal  solution  is  heated.  The  scatolecarbozylic 
acid  is  identical  with  that  described  by  H.  and  £.  Salkowski  (Abfftr., 
1880,  413;  1885,669). 

When  acetylmethylketole  isx}zidi8ed  with  potassium  permanganate, 
it  yields  acetylorthamidobenzoic  acid ;  when,  however,  the  oxidation 
is  effected  by  fusion  with  potash,  dciodolecarbozylic  acid  is  formed. 
The  same  acid  is  obtained  when  methylketole  is  fused  with  potash, 
whilst  scatole  yields  /9-indolecarboxylic  acid. 

AcetyUkatole  is  best  prepared  by  the  action  of  acetic  chloride  and 
some  zinc  chloride  on  skatole  at  the  ordinary  temperature ;  it  forms 
long,  slender  needles,  and  melts  at  147 — 148*".  A.  J.  G. 

Hydrogenation  of  Triphenylmethane.  By  M.  Oolekkin  (J. 
Buss.  Ohem,  Sod  1887,  166 — 171). — For  the  purpose  of  hydrogena- 
tion, 1  gram  of  triphenylmethane  was  sealed  up  in  tubes  with  15  c.c. 
of  hydriodic  acid  and  0*5  gram  of  red  phosphorus,  and  the  mixture 
heated  gradually  to  280°,  the  tubes  being  opened  and  sealed  up  again 
several  times  in  order  to  remove  the  gases  formed  in  large  quantities. 
When  the  reaction  was  over,  the  tubes  were  found  to  contain  a  small 
quantity  of  liquid  hydrocarbon  (3*5  grams  from  12  grams  of  triphenyl- 
methane) coosisting  of  a  mixture  of  benzene  and  toluene,  but  no 
hydrogenation  of  the  triphenylmethane  took  place.  B.  B. 
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Derivatives  of  Ortbotolidine.  By  A.  Gerber  {Ber.,  21,  746— 
760). — DiacetylortTiotolidine,  Ci4Hu(NHAc)i,  obtained  by  heating 
tolidine  with  glacial  acetic  acid  in  a  reflux  apparatus,  forms  Instrous, 
white  needles,  melts  at  314°,  sablimes  at  a  still  higher  temperature 
with  partial  decomposition,  and  only  dissolves  readily  in  phenol. 

Tefracetylorthotolidwp,  Ci4H|,(NAct)2,  is  prepared  by  beating  the 
diacetyl  compound  with  acetic  anhydride  at  160 — 170°  for  about  six 
hours;  it  forms  snow-white,  lustrous  needles,  melts  at  211°,  and  is 
very  readily  soluble  in  the  ordinary  solvents.  When  heated  with 
concentrated  hydrochloric  acid,  it  ifl  reconverted  into  the  diacetyl 
compound. 

DinitrodiaeetylorthotoUdide,  CuHn(NB[Ac)t(N'0,)2,  forms  nearly 
white  crystals,  decoipposes  without  previous  fusion  at  320°.  When 
saponified,  it  yields  dinitro-orthotolidivs  [Me2  :  (NH,)2  :  (NOa)^  = 
3  :  3'  :  4  :  4'  :  6  :  S'l ;  this  forms  shimmering,  garnet-red  needles, 
melts  at  266 — 267°,  explodes  at  a  few  degrees  higher,  and  when 
reduced  with  zinc-dust,  is  converted  into  a  ditoluylenediamine  which 
yields  an  azine  with  phenanthraquinone,  and  therefore  must  have 
the  amido-groups  in  the  ortho-position. 

Orthadirresoly  Qi^xJflW^^^  is  prepared  by  diazotising  ortbotolidine 
and  boiling  the  product  with  dilute  sulphuric  acid.  It  forms  a  white, 
crystalline  powder,  melts  at  160 — 161°,  and  is  sparingly  soluble  in 
boiling  water,  readily  in  alcohol,  ether,  acetic  acid,  and  in  boiling 
benzene  hydrocarbons.  A  dim7ro-derivative  is  prepared  by  boiling 
the  diazotised  product  with  nitric  acid;  it  crystallises  in  golden- 
yellow  needles,  melts  at  272—273°,  sublimes  with  partial  decomposi- 
tion,  is  insoluble  in  water,  alcohol,  and  ether,  and  dissolves  in  hot 
alkalis  to  form  salts  which  crystallise  in  stellate  groups ;  the  pot&<^sium 
and  sodium  salts  are  reddish- violet,  the  ammonium  salt  orange-red. 

A.  J.  G. 

Thio-derivatives  of  Desozybenzom  and  its  Analogues.  By 
V.  Mryee  (Ber,,  21,  353— 355).— The  compound  obtained  by  Ber- 
green  by  the  action  of  thiocarbonyl  chloride  on  sodium  ethozide  and 
desoxybenzoln  (this  vol.,  p.  446)  possesses  much  interest,  since,  in 
addition  to  its  remarkable  properties,  it  affords  the  first  instance 
of  the  displacement  of  both  hydrogen-atoms  of  the  methylene  group 
in  desoxvbenzoin  by  a  radicle  conta.ining  carbon  (compare  this 
vol.,  p.  147).  The  compound  has  a  fiery,  golden-yellow  colour,  and 
in  appearance  resembles  the  most  beautiful  yellow  organic  dyes. 
Concentrated  sulphuric  acid  dissolves  it,  forming  a  deep  violet-coloured 
solution  from  which  water  precipitntes  the  compound  unchanged. 
When  heated  with  pyrosulphuric  acid,  it  is  converted  into  a  yellow 
sulphonic  acid,  which  yields  a  sparingly  soluble  barium  salt  and 
readily  soluble  alkaline  salts.  The  substance  itself,  however,  is  too 
sparingly  soluble  to  admit  of  its  employment  as  a  dye,  whilst  the  sul- 
phonic acid  is  almost  destitute  of  tinctorial  properties.  It  is  improb- 
able that  the  compound  has  the  composition  expressed  by  the  formula 
CO'Ph'CPhlCS,  since  this  would  in  no  way  correspond  with  its 
properties,  which  differ  in  so  marked  a  manner  from  those  of  the  thio- 
derivatives  of  ethyl  malonate  and  ethyl  acetoacetate  prepared  undor 
like'  conditions  by  Bergreen  (Zoc.  cit,)  ;  en  the  contrary,  the  author 
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regards  it  hs  a  poljmeride,  and  proposes  to  determine  its  molecnlar 
weight  by  Raoalt*s  method :  in  the  meantime,  it  is  suggested  that  it 
is  either  a  derivative  of  a  six-carbon  "  ring  "  or  a  thiophen-derivative 
formed  by  a  condensation  analogous  to  that  occurring  in  the  forma- 
tion of  thiazoles  (this  vol.,  p.  256). 

The  ketones,  CHaPh-COCHiMe  and  OH^Ph-CO-CtSH,,  form  corre- 
sponding  compounds  when  treated  with  thiocarbonjl  chloride  and, 
under  like  conditions,  the  phenylated  desozjbenzoin, 

CH,Ph-C0-C,H4Ph, 

also  yields  a  yellow  compound  which,  however,  dissolves  in  sulphuric 
acid  with  a  green  colour.  These  compounds  are  extremely  stable ; 
the  thiophen-derivative  for  example,  when  heated  with  faming  nitric 
acid  is  converted  into  a  yellow  nitro-denvative,  which  gives  no  colour 
reaction  with  sulphuric  acid. 

Methyldesoxybenzoin,  COPh'CHMePh,  and  its  homologues  do  not 
react  with  thiocarbonyl  chloride,  and  hence  this  reagent  affords  a 
ready  means  of  discriminating  between  primary  and  secondary  deriva- 
tives of  desoxy benzoin. 

Thiocarbonyl  chloride  cannot  be  employed  to  distinguish  between 
primary  and  secondary  benzyl  cyanides.  Benzyl  cyanide,  however, 
reacts  with  a  mixture  of  sodium  ethoxide  (1*4  parts  of  sodium  in 
20  parts  of  alcohol)  and  benzaldehyde  forming  the  nitrile  of  phenyl, 
cinnamic  acid,  CHPhlCPh'CN,  which  melts  at  88*,  whilst  the  nitrile 
of  hydratropic  acid,  CHMePh'CN,  does  not  form  a  condensation  com- 
pound under  similar  conditions.  This  method  can  not  only  be  used 
qualitatively,  but  may  also  be  employed  to  separate  benzyl  cyanide 
from  a  mixture  of  the  two  compounds.  W.  P.  W. 

Ozimes  of  BenziL  By  N.  Polonowska  (Ber.,  21,  488 — 491). — 
When  benzilmonoxime  in  alcoholic  solution  is  reduced  with  2|  per 
cent,  sodium  amalgam  in  presence  of  acetic  acid,  diphenylhydroxy- 
ethylamine  is  obtained.  No  tetraphenylaldine  is  formed,  as  when  the 
reduction  is  effected  by  means  of  tin  and  hydrochloric  acid  (Braun 
and  Meyer,  this  vol.,  p.  367).  When  benzildioxime  is  reduced  with 
sodium  amalgam,  tetraphenylaldine  (loc.  cit)  is  obtained;  ammonia  is 
formed  in  the  reaction.     The  yield  of  teti-aphenylaldine  is  small. 

N.  H.  M. 

Intramolecular  Change  in  Benzildioxime.  By  E.  Gunther 
(Ber.,  21,  516 — 518). — When  benzildioxime  is  heated  with  a  solution 
of  hydrogen  chloride  in  glacial  acetic  acid  and  acetic  anhydride,  a 
diacetyl-compound  is  formed  which,  when  saponified,  yields  Qold- 
schmidt's  isobenzildioxime,  melting  at  206°  (Abstr.,  1884,  62). 

The  compound  (m.  p.  121 — 122°)  obtained  by  the  action  of  phos- 
phorus pentachloride  on  benzildioxime  (Beckmann,  Abstr.,  1887, 826) 
-is  a  dichloride,NClICPh-CPhINCl;  two  other  nitrogenous  compounds 
melting  at  146°  and  95°  respectively,  are  also  formed  in  the  reaction. 
The  chloride  could  not  be  obtained  from  isobenzildioxime. 

N.  H.  M. 

Hydrodiphthallactonio  Aoid  and  Hydrodiphthalyl.     By  E. 

Hassblkach  {Annalen,  243,  240— 272).— Wislioenus  (Abstr.,  1885, 
VOL.   LIT.  2  h 
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57)  has  shoTvn  that  diphthalyl,  hjdrodiphthaljl,  and  hjdrodiphthal- 
lactonic  acid  are  formed,  bj  the  action  of  acetic  acid  and  zino-dust  on 
phthalic  anhydride,  also  that  hydrodiphthallactonic  acid, 

CO<?o^>CH'CH,-C.H4-COOH, 

is  converted  into  hydroxydiphthalylio  acid, 

COOH-0»H4-CH,-CH(OH)-C,H4-COOH, 

by  boiling  with  potash. 

Silver  hydroxydiphthalylate  decomposes  at  225"  in  a  vacuum,  yield- 
ing water,  phthalic  anhydride,  and  other  products.  The  ethyl  salt  is 
a  thick  liquid  which  slowly  crystallises.  Hydrodiphthallactonic  acid 
is  converted  into  stilbenediorthocarboxylic  add, 

COOH-CeH^-CH  :  CH-C,H4-C00H, 

by  the  action  of  potassium  cyanide  at  215®.  This  acid  when  reduced 
with  hydriodic  acid  forms  dibenzyldiorthocarboxylic  acid.  Stilbene 
diorthocarboxylio  acid  begins  to  melt  at  250°,  and  is  converted  at  this 
temperature  into  hydrodiphthallactonic  acid.  The  ethyl  salt  forms 
small  needles  and  melts  at  79 — 80°. 

Hydrodiphthallyl  (m.  p.  250®)  dissolves  in  alkalis,  yielding  salts  of 
dihydroxybenzyldiorthocarboxylic  acid,  C]«HuO«.  The  free  acid  has 
not  been  isolated ;  on  the  addition  of  acetic  acid  to  its  salts,  an  acid  in 
deposited  having  the  composition  Ci6Hi206 ;  this  acid  is  converted  into 
hydrodiphthallyl  at  l^"*  or  by  heating  with  acetic  anhydride.  The 
precipitate  which  is  formed  when  hydrochloric  acid  is  added  to  a 
solution  of  hydrodiphthallyl  in  alkalis  is  not  a  definite  chemical  com- 
pound, but  a  mixture  consisting  chiefly  of  hydrodiphthalyl.  Hydro- 
diphthallactonic acid  is  not  the  sole  product  of  the  reduction  of 
diphthalyl  with  zinc  and  potassium  hydroxide;  hydrodiphthalyl  is 
always  formed  in  small  quantities.  Hydrodiphthalyl  is  partly  con- 
verted into  hydrodiphthallactonic  acid  by  reduction  with  zinc-dust 
in  alkaline  solutions.  W.  C.  W. 

Derivatives  of  «-Naphthol.  By  0.  N.  Witt  (Ber.,  21,  321— 
325). — In  addition  to  a-naphtholsul phonic  acid,  x-kydroxynaphihyl 
methyl  ketone,  OH*CioH«*COMe,  is  obtained  on  sulphonating«-naphthol 
in  acetic  acid  solution,  and  is  also  formed  by  heating  equal  weights  of 
«-naphthol  and  acetic  acid  with  zinc  chloride  as  in  Nencki  and  Sieber's 
method  of  preparing  analogous  compounds  (Abstr.,  1881,  591,  811). 
It  crystallises  from  benzene  in  six-sided  prisms,  from  alcohol  in 
needles,  melts  at  103°,  has  a  pale- green  colour,  and  is  insoluble  in 
water.  Sulphuric  acid  dissolves  it  with  a  red,  alkalis  with  a  pure 
yellow  colour.  The  alkaline  salts  crystallise  in  long,  citron-yellow 
needles,  and  are  decomposed  by  carbonic  anhydride.  In  alkaline 
sohition,  it  yields  an  intense  reddish-brown  colour  with  orthonitro-* 
benzaldehyde,  but  does  not  form  an  indo phenol  on  treatment  with 
paradiamines  either  in  the  presence  of  air  or  of  oxidising  agents. 
A  comparison  of  the  azo-colours  obtained  from  the  ketone  with  the 
corresponding  a-naphthol-derivatives  shows  that  the  shade  of  colour 
is  invariably  more  yellow  in  the  oase  of  the  former.      The  oxime 
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crystallises  from  dilate  alcohol  in  long,  pale-jellow  needles,  and  melts 
at  168 — 170°  with  decomposition.  When  heated  with  12  per  cent, 
alcoholic  ammonia  at  180 — 200**,  the  ketone  is  converted  into  the 
keHmidOj  OH'CioHii'CMelNH,  which  crystallises  from  alcohol  in 
long,  golden-yellow  needles,  melts  at  203  with  decomposition,  and  is 
decomposed  into  its  constitaeiits  on  treatment  with  acids  or  alkalis. 

^-Naphthol,  when  heated  with  acetic  acid  and  zinc  chloride,  does 
not  form  a  compound  corresponding  with  »-hydroxynaphthyl  methyl 
ketone.  W.  P.  W. 

Action  of  Carbon  Bisolpliide  on  Benzene-azo-^-Naphthol. 
By  P.  Jacobson  {Ber.,  21,  414 — 422). — By  the  action  of  carbon  bisal- 
phide  on  benzene-azo-/3-naphtbol,  phenyl  thiocarbimide,  sulphur, 
thiocarbamidonaphthol,  and  carbanilamidonaphthol  are  formed.  This 
reaction  shows  that  under  certain  conditions  bienzene-azo-/3-naphthol 
is  capable  of  reacting  as  though  it  were  a  true  azo- com  pound,  for  its 
explanation  is  difl&cult  on  the  hydrazide  formulae  proposed  by  Lieber- 
mann  (Abstr.,  1884,  610)  and  by  Zincke  and  Lawson  (Ber.,  20, 
2903),  although  at  the  same  time  the  insolubility  in  alkalis  precludes 
the  substance  being  regarded  as  an  azo-compound. 

Thtocarhamidonaphthol,    doHe^-j^^C'SH,    is    obtained,   together 

with  the  products  mentioned  above,  by  heating  benzene-azo-/3-naphthol 
with  five  times  its  weight  of  carbon  bisulphide  for  8  to  12  hours  at 
250° ;  it  is  separated  from  the  other  products  by  means  of  its  insolu- 
bility in  carbon  bisulphide  and  its  solubility  in  alkalis.  It  crystallises 
in  long,  colourless  needles,  melts  at  248 — 249*,  and  is  sparingly 
soluble  in  benzene,  readily  soluble  in  hot  acetic  acid,  and  very  readily 
soluble  in  cold  alcohol.  When  heated  for  some  hours  at  150 — 180** 
with  hydrochloric  acid,  it  yields  amido-/3-naphthoL  From  the  latter, 
it  can  be  re-formed  by  heating  with  carbon  bisulphide.  When  boiled 
with  aniline,  hydrogen  sulphide  is  evolved  and  carbanilamidonaphthol 
formed.  By  the  action  of  an  alcoholic  solution  of  iodine,  it  is  con- 
verted into  the  corresponding  bisulphide, 

this  crvstallises  in  tufts  of  microscopic  needles,  is  readily  soluble  in 
hot  benzene  and  acetic  acid,  nearly  insoluble  in  hot  alcohol. 

Carbanilamidonaphtholy  CioHe^-j^^C'NHPh,  the  main  product  of 

the  reaction,  forms  small  colourless  needles,  melts  at  167 — 168°,  and 
is  very  readily  soluble  in  cold  alcohol,  sparingly  soluble  in  boiling 
hydrochloric  acid,  .and  insoluble  in  alkalis.  The  acetate  crystallises  in 
lustrous,  flat  needles  and  melts  at  120 — 130".  The  picrate  melts  at 
209 — 210°.  When  heated  with  hydrochloric  acid  for  four  hours  at 
180 — 190°,  it  is  resolved  into  amidonaphthol,  carbonic  anhydride,  and 
aniline.  A.  J.  G. 

Substitation  of  the  Acetyl-gronp  for  the  Amido-group  by 
Aid  of  the  Diazo-reaction.  Ry  R.  Meldola  (Ber.,  21,  601).— 
The  compounds  formed  by  the  action  of  nitrous  acid  on  meta-  and  para- 
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nitrobenzene-azo-zS-naplithylainine  are  readily  decomposed  by  glacial 
acetic  acid  with  formation  of  the  acetyl-derivatives  of  the  correspondinsf 
/S.naphthol -compounds.  For  instance,  if  nitrobenzene-azo-/3-naphthyl- 
amine  is  dissolved  in  hot  (not  boiling)  acetic  acid  and  the  necessaiy 
amount  of  sodinm  nitrite  added,  metanitrohenzene-aznacetyl'p-naphthol 
soon  separates ;  it  crystallises  in  hair-like,  red  needles,  and  melts  at 
161 — 162^ ;  when  heated  for  ^  hour  with  alcoholic  potash,  metanitro- 
benz6ne-azo-/3-naphthol  is  readily  obtained. 

This  method  gives  a  means  of  displacing  the  amido-gronp  by  the 
acetyl-group,  and  will  probably  be  of  general  applicability  for  the 
synthesis  of  phenol-derivatives  containing  different  acid  radicles. 

A.  J.  Q. 

Nitro-derivatives  of  Phenyl-/9-Naphthylamine.  By  E.  Hsim 
(J?er.,  21,  689 — 504). — DinitrophefiyUft-naphthylaniine, 

C,«H,-NH-C,H,(NO0.  [NH  :  (NO),  =  1:2:4], 

is  formed  by  the  action  of  bromodinitrobenzene  (m.  p.  72*)  on  an 
alcoholic  soltuion  of  /3-naphthylamine.  It  crystallises  in  crimson 
prisms,  melts  at  169*5°,  is  solnbla  in  acetic  acid,  acetone,  hot  benzene, 
and  ether,  very  sparingly  soluble  in  alcohol,  and  insoluble  in  water. 
The  reduction-products  obtained  by  the  action  of  iron  and  acetic 
acid,  and  of  stannous  chloride  and  hydrochloric  acid,  could  not  be 
isolated. 

Nitramidophenyl'p'naphtkylaminey  [NH  :  NHt :  NO2  =  I  :  2  :  4],  is 
prepared  by  reducing  tbe  dinitro-compound  with  ammonium  sulphide ; 
it  is  dimorphous,  crystallising  in  brown  needles  of  cantharidine  lustre, 
or  in  small,  crimson  prisms,  it  melts  at  195** ;  and  is  very  readily 
soluble  in  ether,  acetic  acid,  acetone,  and  chloroform,  moderately 
soluble  in  alcohol,  benzene,  and  its  homologues,  insoluble  in  light 
petroleum.  The  acetyUderiv&tiye  forms  lustrous,  orange-red  needles, 
which  melt  below  200*  with  decomposition. 

Nitrc^henyJethenylamidO'P-naphlhylaminej     CioH7-N<^i-^  ^2 ^U>, 

is  prepared  by  heating  nitramidophenyl-/3-naphthylamine  with  ten 
times  its  weight  of  acetic  anhydride  for  seven  nours  in  a  reflux  appa- 
ratus ;  it  forms  pale-yellow,  lustrous  needles,  melts  at  162'*,  is  residily 
soluble  in  alcohol  and  ether,  still  more  so  in  benzene,  toluene,  acetone, 
and  chloroform,  and  dissolves  in  acids.  The  formation  of  this 
anhydro-base  leaves  no  doubt  that  in  nitramidophenyl-g-naphthyl- 
amine,  the  amido-  and  imido-groups  arc  relatively  in  the  ortho- position. 

Nitrazoimidt phenyl' fi-naphthylamine,    CioH7'N< ji'__il_ii  >,       is 

obtained  by  the  action  of  nitrous  acid  on  the  nitramido-compound ;  it 
crystallises  in  delicate,  white  needles,  melts  at  203 — 204*,  is  sparingly 
soluble  in  alcohol,  readily  in  ether,  acetic  acid,  benzene,  chloroform, 
and  acetone,  and  is  indifferent  to  reagents.  A.  J.  G. 

Ketonaphthol  (Aceto-a-Naphthol).  By  E.  Ebdmann  (Ber.,  21, 
6Sh—6^e),—Kefoiuiphthol  C,oH<^Ac-OH  [OH  :  Ac  =  1  :  3],  was  ob- 
tained by  the  author  in  1886,  by  the  distillation  of  benzallevulinio 
acid ;  it  melts  at  167°,  is  rather  sparingly  soluble  in  benzene  in  the 
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cold,  dissolves  in  concentrated  sulphuric  acid  with  orange-yellow 
colour,  gives  intensely  yellow  compounds  with  alkalis,  unites  with 
diazo-compounds  to  form  colouriag  matters  identical  in  tint  with  the 
corresponding  compounds  from  a-naphthol,  and  gives  indophenol 
reactions  with  quinonechlorimides.  Witt's  «-hydroxynaphthyl  methyl 
ketone  (this  vol.,  p.  486)  is  evidently  closely  related  in  properties. 

A.  J.  G. 

/8-Napbthaquinone.    By  T.  Zincee  (Ber.,  21,  491—501 ;  compare 
this  vol.,  p.  158). — TetrcLchlorodiketohydronaphthalene, 

p^^-CO-CO-v, 
^•^<^C0VCC1,^' 

is  prepared  by  passing  chlorine  into  a  solution  of  orthamidonaphthol 
hydrochloride  in  15  parts  of  glacial  acetic  acid  until  the  liquid  is 
yellow ;  the  product  is  kept  for  two  days  in  a  closed  vessel,  pi'e- 
cipitated  with  water,  and  crystallised  from  dilute  acetic  acid.  The 
anhydrous  compound  is  obtained  by  heating  the  substance  at  100 — 
105  ,  and  crystallising  it  from  anhydrous  ether  free  from  alcohol,  some 
light  petroleum  being  added.  It  forms  large,  transpareut,  lastrous, 
monocliuic  crystals  of  a  pale-sulphur  colour,  readily  soluble  in  ether, 
carbon  bisulphide,  and  glacial  acetic  acid,  less  soluble  in  light  petro- 
leum ;  it  melts  at  90 — 91^,  and  decomposes  at  180^  into  dichloro-/5- 
naphthaquinone  and  chlorine.  When  the  acetic  acid  solution  is 
heated  with  potassium  iodide,  dichloro-/9-naphthaquinone  is  formed. 
It  is  converted  by  stannous  chloride  and  by  sulphites  into  di- 
chloro-/9-naphthaquinol.  Tetrachlorodiketohydro  naphthalene,  pre- 
cipitated by  water,  forms  small,  lustrous  plates  with  8  mols.  H3O,  and 
melts  at  86''.  It  can  also  be  obtained  in  lustrous  needles  (with  1  mol. 
H2O)  which  melt  at  87°.  When  the  crystals  with  3  mols.  H2O  are 
recrystallised  from  ether,  large,  monocliuic  crystals,  melting  at  90 — 
91°  are  obtained,  and  resemble  the  anhydrous  crystals,  except  that 
they  are  white.  When  the  tetrachloro-compound  is  crystallised  from 
alcohol,  a  monethylate  separates  in  white  crystals,  melting  with 
effervescence  at  103". 

Dichlorodikeiohydroxyhydnndocarboxi/  lie  acid, 

CO<^*^*>C(OH)-COOH  +  HA 

obtained  by  dissolving  the  diketohydrate  in  dilute  sodium  carbonate 

solution,  forms  large,  colourless,  monocliuic  crystals,  melting  at  138 — 

139°,   readily   soluble  in   alcohol,   benzene,  and   glacial  acetic   acid, 

When  boiled  with  baryta-water,  it  decomposes,  probably  with  forma- 

C  H 
tion  of  the  compound  C0<  Jqj*^C*OH.      The  methyl  salt  forms 

large,    lustrous,   monocliuic   crystals,    melting  at   123 — 124*.      The 

C  H 
acetyUcampound,  CO<pVij*>C(OAc)'COOH,    crystallises    in    small 

prisms  melting  at  126°. 

00 
Dich  lorn-a'dikeiohydrin donaph  tJiene,    C«H4<^  p  q  >  CClj,  prepared  by 
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ozidising  the  liydroxy-acid  with  chromic  acid,  crjRtallises  from  dilate 
alcohol  in  small,  Instrous  plates,  melting  at  124 — 125°. 

TrichlorovinylbenzoiflcarboxyUo  acid,  OCljiCCl-CeH^-CO-COOH,  i« 
formed  in  small  quantity  when  the  tetrachlorodiketone  is  dissolved  in 
sodium  carbonate.     It  was  obtained  as  an  oil,  and  was  not  purified. 

When  the  tetrachlorodiketone  is  dissolved  in  soda,  and  the  solution 
acidified  with  acetic  acid  and  warmed  with  chromic  acid,  trichJoro- 
vinylbenzoic  acid  (Abstr.,  1887,  955)  is  obtained. 

The  diketone,  C8H4O2CI2,  described  above,  is  identical  with  the 
compound  previously  obtained  by  the  action  of  phosphoric  chloride  on 
the  hydroxy-derivative  from  the  dichloroketone,  CsHiOCU  (Abstr., 
1887,  728).  The  hydroxy-derivative,  and  the  amine  by  means  of 
which  it  is  obtained,  must,  therefore,  have  the  constitution  represented 

by  the  formulw  C0<^^§^>O0H  and  CO<^?g^>C-NHR',  respec- 
tively. '  '  N.  H.  M. 

Action  of  Bromine  on  the  Napbtbaquinoneoximes.    By  C. 

Brommb  (Ber.,  21,  886—391). — When  a  slight  excess  of  bromine  is 
added  to  a  solution  of  naphtha-y3-quinone-«-oxime  in  chloroform,  an 
additive  compound,  CioHTNOsBrs,  is  formed,  which  crystallises  in 
colourless  needles,  melts  at  130 — 131**,  and  is  not  very  stable.  When 
heated  in  solution  in  acetic  acid  or  in  alcohol,  or  when  dissolved  in 
alkalis,  it  loses  hydros^en  bromide  and  is  converted  into  p^bromonaphtha-' 
fi-quinone-a-oxime,  CoHaBrOINOH  [NOH  :  0  :  Br  =  1  :  2  :  3]  ;  this 
forms  long,  yellow  needles,  melts  at  172°,  is  soluble  in  alcohol,  ether, 
benzene,  chloroform,  light  petroleum,  and  acetic  acid  with  brown 
colour,  in  concentrated  sulphuric  acid  with  purple,  and  in  alkalis  with 
brownish-green  colour.  It  is  also  formed  if  the  bromi nation  is  con- 
ducted in  acetic  acid  solution  in  the  cold ;  if,  however,  it  is  effected  in 
hot  solution,  a  bromonaphthaquinone  is  formed  which  melts  at  200 — 
201^,  is  soluble  in  alcohol,  ether,  &c.,  and  is  also  formed  by  heating 
/^-naphthaquinoneoxime  dibromide  or  bromo-/9-naphthaquinoneoxinie 
with  concentrated  hydrochloric  or  acetic  acids.  When  this  is  treated 
with  aqueous  sulphurous  acid,  it  is  converted  into  bromonaphthaquinol ; 
this  crystallises  in  yellow  needles,  melts  at  193%  and  is  reconverted 
into  the  quinone  by  oxidation  with  chromic  acid.  The  quinone,  when 
treated  with  soda  or  alcoholic  ammonia,  gives  the  known  broni- 
hydroxynaphthaquinone  (m.  p.  196*5°),  and  with  aniline  yields 
^-bromo-^-anilido-a-naphthaquinone,  thus  entirely  differing  from 
Zincke's  /9-bromo-/9-naphthnquinone. 

Naphtha'a-quinone-P'Oxime  dibromide,  obtained  by  the  action  of 
bromine  on  naphtha-a-quinone-/)-oxiine,  forms  grey  plates,  melts  at 
354 — 155%  and  is  more  stable  than  iKs  isomeride.  The  corresponding 
fi'bromonaphtkO'at-quinone-P'Oxime,  [O  :  NOH  :  Br  =  1  :  2  :  3],  sepa- 
rates from  alcohol  in  yellow,  from  acetic  acid  in  dark-brown  crystal 
melts  at  175^,  and  is  soluble  in  alcohol,  chloroform,  acetic  acid, 
benzene,  ether,  light  petroleum  and  sulphuric  acid,  with  brown  colour, 
and  in  alkalis  with  orange  colour. 

ff-Dibrom-ai'naphthnquinoueoxime  is  obtained  by  the  bromination  of 
naphtha-a-quinone-a-oxime  in  either  hot  or  cold  acetic  acid,  an  additive 


Digiti 


ized  by  Google 


ORGANIC  OflEMISTBT.  491 

oompound  seeming  not  to  be  formed ;  it  crystallises  in  white  needles, 
melts  at  174 — 175°,  and  is  soluble  in  the  nsaal  solvents  except  light 
petroleum  and  carbon  bisulphide.  A.  J.  G. 

Action  of  Monamines  on  the  Naphtbaqoinoneoximes.  By 
C.  Brommb  (Ber.,  21,  391 — 395). — Anilidonaphthaquinonaaiiide  is 
formed  when  either  of  the  three  naphthaquinoneoximes  is  treated 
with  aniline  and  glacial  acetic  acid.  The  mother-liquor  contains  a 
violet,  crystalline  substance,  which  melts  at  260".  BinitroaniUdo- 
iMphthaquiiumanilldej  CnH.\ii^%0(N0%)2,  is  a  reddish-brown,  crystalline 
substance,  which  melts  at  143^  and  is  sparingly  soluble  in  alcohol. 

ParcUoluidonaphthaquinoneparatoluvIide^  CsiH^NiO,  forms  long,  red 
needles,  and  melts  at  183^.  The  ^-cumidine-derivative  melts  at  181°. 
The  «-naph thy lamine- derivative  melts  at  178**. 

Anilidonaphthaquinonanilide,  when  heated  with  alcoholic  hydrogen 
bromide  or  ethyl  bromide,  is  converted  into  aniline  and  anilido- 
naphthaquinone.  A.  J.  Q. 

jS-Naphthylamine-^-Balpbonic  Acid  and  /S-Naphthylamine- 
sulpbonic  Acid  P.  By  H.  Ebdmann  (5er.,  21,  637— 639).— The 
author  confirms  the  identity  of  these  acids.  The  diazo-com pounds 
prepared  from  them  show  complete  identity  in  every  particular,  and 
when  heated  with  phosphoric  chloride,  both  acids  yield  Cleve's 
«-dichloronaphthalene.  A.  J.  G. 

Bnrbodines  and  Saffiranines.    By  O.  N.  Wm  (Ber.,  21,  719— 

72b),—Dtmethylnap7dheurhodine,  C„H*<  |  >C«H8-NMe,    [N,  =  1,  2  ; 

N  :  NMcs  =  1,  2  :  4],  is  prepared  by  heating  20  grams  of  nitroso- 
dimethylaniline  hydrochloride  (3  mols.),  10  grams  of  ^-naphthylamine 
(2  mols.),  and  50  c.c.  of  glacial  acetic  acid  in  a  capacious  fiask ;  the 
reaction  commences  below  lOO"",  and  the  yield  is  the  better  the  more 
slowly  it  is  conducted.  When  the  reaction  is  complete,  the  thin  melt 
is  poured  into  boiling  water  acidified  with  hydrochloric  acid,  and  pre- 
cipitated with  sodium  acetate ;  the  brownish-red  mass  is  dissolved  in 
alcohol  acidified  with  hydrochloric  acid,  the  solution  evaporated  to  a 
small  balk  and  mixed  with  concentrated  hydrochloric  acid,  when  the 
hydrochloride  separates  in  copper-brown  needles.  From  this,  the  free 
l)afie  is  obtained  by  treatment  with  aqueous  ammonia;  it  forms 
large,  well-formed,  rhombic  tables,  red  by  transmitted,  and  red  or 
green,  according  to  the  faces,  by  reflected  flight ;  it  melts  at  205**, 
sublimes  in  woolly  flocks,  dissolves  in  alcohol,  ether,  and  the  benzene 
hydrocarbons  to  yellow  solutions  with  splendid  yellow  fluorescence. 
The  solution  in  concentrated  sulphuric  acid  is  violet-red,  and  on 
dilution  with  water  becomes  successively  black,  green,  grey,  and 
IJuish-violet.  The  salts  are  readily  crystalline,  have  a  bronzy  lustre, 
and  are  dissociated  by  water.  Dimethylparaphenylenediamine  seems 
to  be  formed  as  a  bye-product  in  the  preparation. 

Phenylnaphthylamine,  when  treated  in  like  manner,  yields  a  new 
dye  which  crystallises  in  black  needles  of  metallic  lustre,  is  soluble  in 
water,  is  not  precipitated  by  moderate  addition  of  alkalis,  and  forms 
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a  sparin^lj  soluble  nitrate.  The  aqueous  solution  is  decolorised  by 
zinc-dust,  but  reoxidises  on  exposure  to  air.  Satisfactory  nuniber8 
could  not  be  obtained  on  analysis. 

When  paratolyl-/9-naphthy lamine  is  treated  in  the  manner  described 
above,  it   is   converted  into  a  sa£Franine  to  which   tbe  constitution 

.N-C.H,(NMea). 
OioH<l  \    [Na  =  1,  2;    N:Me  =  1:4;     N, :  NMe, 

^NCKCH^Me)^ 
=  1,  2  :  4]  is  assigned.  This  ciystallises  in  long,  very  slender 
needles  of  violet-metallic  lustre,  and  like  all  saffranines  is  very  hygro- 
scopic and  difficult  to  bum.  It  dissolves  in  water  with  bluish-violet 
colour,  and  dyes  fibres  violet ;  soda  precipitates  the  free  base  in  red 
flocks,  soluble  in  alcohol  with  red  colour  and  splendid  orange-red 
fluorescence.  The  nitrate  is  so  insoluble  that  the  most  dilute  solution 
of  the  dye  seems  to  be  completely  precipitated  by  addition  of  a  drop 
of  nitric  acid.  The  platinochloride  is  at  first  obtained  as  an  insoluble, 
gelatinous  precipitate,  which,  on  short  digestion  on  the  water- bath, 
changes  into  a  heavy,  crystalline  powder,  consisting  of  black,  lustrous 
needles.     A  nitro- derivative  was  obtained  in  red  crystals. 

In  this  experimental  evidence  of  the  close  relationship  of  an  eurho- 
dine  and  a  safhranine-dye,  the  author  sees  a  new  proof  of  the  correctnes8 
of  the  constitutional  formulsa  assigned  by  him  to  the  safPranines. 

A.  J.  G. 

Naphthalene-derivatives.  By  O.  N.  Witt  (Ber.y  21,  726—728). 
— Diparatoli/ldinaphthylamine,  CaoHi2(NH-Cja[4Me)j,  is  obtained  by 
heating  10  grams  of  paratolylnaphthylamine,  4  grams  of  nitrosodi- 
methylaniline  hydrochloride,  10  grams  of  zinc  chloride,  and  100  c.c. 
of  glacial  acetic  acid  on  the  water-bath.  It  forms  lustrous,  white 
crystals,  melts  at  224^225°,  distils  at  higher  temperatures  with  partial 
decomposition,  and  is  dissolved  by  nearly  all  solvents.  It  does  not 
give  a  picric  acid  compound,  but  gives  a  grass-green  coloration  with 
nitrous  sulphuric  acid.  The  nitroso-compound  must  be  regarded  as 
playing  no  pai't  in  the  reaction  beyond  that  of  an  oxidising  agent,  and 
may  be  replaced,  al though  with  diminished  yield,  by  ferric  chloride. 
An  acetyl- compound  was  obtained,  melting  at  225**.  When  heated 
with  hydrochloric  acid  at  220^,  it  is  converted  into  paratoluidine  and 
a  resinous  substance  which  can  be  obtained  crystallised  in  needles 
melting  at  193^  A.  J.  G. 

Lenco-compounds  from  the  Anthraqiiinone-dyea.  By  C. 
LiEBERMAKN  (BcT.,  21,  435—446). — Chrysophanhydrcunthron^ 

OH-CeH,Me<^^>CeH,-OH, 

is  prepared  by  heating  to  boiling  chrysophanio  acid  with  15  times  its 
weight  of  glacial  acetic  acid  and  three  times  its  weight  of  tin,  and 
then  adding  fuming  hydrochloric  acid  in  small  portions,  until  the 
original  deep  yellow  colour  has  changed  to  pale  yellow,  and  the  whole 
of  the  chrysophanio  acid  has  dissolved.  The  product  is  filtered  whilst 
boiling,  precipitated  with  water,  and  recrystallised  from  benzene.  It 
is  also  formed   by  reducing  chrysophanic  acid  with  zinc- dost  and 
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ammonia.  It  forms  pale-yellow,  microscopic  plates,  melts  at  200—206°, 
and  dissolves  with  difficulty  in  alkalis,  the  solution  having  a  yellow 
colour  and  green  fluorescence.  The  solution  absorbs  oxygen  from  the 
air,  chrysophaDic  acid  being  reformed.  It  yields  a  peculiar  acetyl- 
derivative,  for  which  the  coustitution 

0(c(0Ac)<g^(0f^)->CH.)^ 

is  suggested ;  this  forms  microscopic,  yellowish-white  plates,  melts  at 
230 — 231*',  and  is  readily  soluble  in  acetic  acid,  sparingly  in  alcohol, 
and  so  closely  resembles  acetylchrysarobin  that  it  was  at  first  mistaken 
for  it ;  the  substances  are,  however,  distinguished  by  their  behaviour 
on  hydrolysis  with  sulphuric  acid,  each  yielding  its  parent  sub- 
stance. 

/C(OH) 

Flavopurpura/nihranol,  OH"CeHs<  I  >CeH,(OH),,  obtained  by 

^CH "^ 

the  reduction  of  flavopurpurin  in  the  manner  described  above,  forms 
clear  yellow  needles  re«.dily  soluble  in  alcohol,  acetone,  and  acetic  acid, 
sparingly  in  benzene,  soluble  in  alkalis  with  yeilowish-brown  colour 
and  greenish  fluorescence.  By  acetylisation,  a  tetracetyl-compound 
is  formed.  On  account  of  the  instability  of  the  anthranol,  an  attempt 
was  made  to  combine  the  reduction  with  acetylisation.  This  method 
has  proved  of  g^at  use,  where,  from  their  instability,  the  leuco- 
compounds  are  very  difficult  to  prepare.  Flavopurpurin  (1  part), 
sodium  acetate  (2  parts),  zinc-dust  (3  parts),  and  acetic  anhydride 
(10  to  15*  parts),  are  boiled  together  for  a  few  minutes,  cooled,  thrown 
into  much  water,  and  left  for  some  hours;  the  precipitate  is  then 
extracted  with  boiling  acetic  acid,  when  two  products  are  obtained ;  a 
pentacetyl-derivative,  OAc'C«H3lC2(()Ac)iIC6H2(OAc),,  which  crys- 
tallises in  nearly  colourless,  yellow  plates,  and  melts  at  239 — 240*,  and 
the  tetracetyl-compound  already  mentioned,  which  forms  nearly  colour- 
less flocks,  and  melts  at  107—105". 

Anthrapurptiranthranol,  Ci4H«(OH)4,  prepared  by  the  reduction  of 
anthrapurpurin,  forms  leather-yellow,  microscopic  needles,  and  yields 
a  tetracetyl-derivative  crystallising  in  needles  and  melting  at  lb7°. 

Anlhragalanfhranoly  CuHio04,  from  anthragallol,  crystallises  in 
yellowish  needles,  does  not  show  a  definite  melting  point,  and  yields 
a  triacetyl-derivative  which  melts  at  203 — 205°.  When  an  alkaline 
solution  is  exposed  to  the  air,  it  assumes  a  beautiful  violet  colour,  and 
on  acidifying  violet  flocks  separate,  consisting  of  anthragalhydroxij' 
anthranol,  C6H4:Ca(OH),:C«H,(OH)2. 

Anthraflavanthranoly  ChHioOs,  obtained  by  the  reduction  of  anthra- 
flavic  acid,  forms  small,  white  needles.  Its  triacetyl-derivative 
crystallises  in  white  needles,  and  melts  at  165°. 

Bufigalanthranol  was  only  obtained  as  its  heptacetyl-derivative, 
CuHs(0Ac)7 ;  this  crystallises  in  pale-yellow  needles.  All  these 
acetyl- derivatives  show  a  characteristic  fluorescence  in  alcoholic 
solution. 

It  is  thus  seen  that  the  anthraquinone-dyes  yield  leuco-compounds 
en  redaction.     Although  the  evidence  is  not  yet  quite  conclusive,  it 
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would  seem  that  antfai*agallol,  flavoparporin,  anthrapdrpnrin,  and 
anthraflavic  acid  yield  anthranols,  whilst  chrysophanic  acid,  alizarin, 
and  isoantbraflavic  acid  yield  the  isomeric  hydroanthranons. 

When  indigo  is  simnltaneoasly  reduced  and  acetylised,  aoetyU 
indigo-white,  CisHioNjOaAc,,  is  obtained  in  nearly  white  needlea, 
which  melt  at  226°,  and  are  pretty  stable.  A.  J.  Q. 

Terpenes  and  their  Derivatives.  By  J.  W.  Bruhl  (Ber,,  21, 
457 — 477). — A  continuation  of  the  author's  former  paper  on  this 
subject  (this  vol.,  p.  377),  in  which  the  oxygen-derivatives  of  the 
terpenes  are  discussed .  The  physical  properties  of  these  are  arranged 
in  a  table  similar  to  that  given  in  the  case  of  the  terpenes. 

Menthol,  CioHwO,  is  probably  a  derivative  of  menthene,  with  which 
it  occurs  in  peppermint  oil.  It  is  IsBvorotatory,  and  its  molecular 
refraction  shows  that  it  contains  no  double  bond,  and  that  its  oxygen 
is  united  by  single  affinities.  It  is  a  secondary  alcohol,  and  on 
oxidation  yields  the  dextrorotatory  menthone,  GioHigO,  a  ketone  the 
relation  of  which  to  menthol  is  similar  to  that  of  camphor,  CwHicO,  to 
borneol,  GioHisO.  By  the  action  of  hydrogen  chloride,  menthol  is 
converted  into  the  compound  C10H19CI.  This,  by  loss  of  HCl,  yields 
hydromenthene,  CioHie,  from  the  tetrabromide  of  which,  by  the 
removal  of  4  mol.  HBr,  paracymene  is  obtained.  Menthol  is  probably 
bydroxyhexahydroparacymene,  [Pr  :  OH  =  1  :  3]. 

Cineole,  GioHigO,  contains  neither  hydroxyl  nor  carbonyl,  and  yields, 
by  loss  of  water,  dipantene  and  also  paracymene.  It  can  form  very 
unstable  additive  compounds,  but  aocording  to  its  molecular  refraction 
is  a  saturated  compound.  It  is  optically  inactive,  and  optically 
inactive  dipentene  di  hydrochloride  is  formed  when  hydrogen  chloride 
is  passed  into  warm  cineole.   Of  the  nine  possible  formulss  for  cineole 

.GH,-CH.. 

as   a  paracymene-derivative,  only  one,  GPr^ 0 pGMe,  is  in 

GHt'GHt 
keeping  with  these  facts. 

Terpin,  GioUwOt,  is  an  optically  inactive  compound  formed  by  the 
action  of  alcoholic  nitric  acid  on  pinene.  It  is  a  saturated  compound 
containing  two  hydroxyl-groups.  By  the  action  of  hydrogen  chloride 
on  terpin,  a  compound,  GioHuGli,  is  formed,  identical  with  the  additive- 
product  from  dipentene  and  hydrogen  chloride.  Boiled  with  dilute 
mineral  acids,  terpin  is  first  converted  into  terpineol,  GioHuO,  and 
then  into  dipentene.  Terpineol  contains  one  hydroxyl-group,  has 
one  double  bond,  and  is  optically  active.  In  all  probability  terpin  is  a 
dihydroxy-,  terpineol  a  monohydroxy-derivative  of  dipentene. 

Gamphor,  GioHmO,  probably  also  a  derivative  of  the  terpenes  and 
paracymene,  as  it  is  easily  obtained  from  camphene.  From  the 
molecular  refraction  of  ethylcamphor,  it  is  concluded  that  camphor 
contains  no  doable  bond.  Borneol,  the  secondary  alcohol  derived 
from  camphor,  is  also  a  saturated  compound.  From  bomyl  chloride, 
GioUnGl,  by  elimination  of  HGl,  camphene  is  obtained,  so  that  borneol 
like  camphor  appears  to  be  related  to  that  terpene. 

Isomeric  with  camphor  are  myristiool  and  absinthole.  The  first  of 
thvse  is  an  ulcohol,  and  coniaina  two  double  bonds.     By  the  action  oC 
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phosphorua  chloride  a  compound  C10H15CI  is  obtained,  which  on  elimi* 
nation  of  HCl  yields  paracymene.  Myristicol  is,  therefore,  probably 
a  phenol  of  hydrated  paracymene.  Of  absinthole  bnt  little  is  known  ; 
it  is  neither  an  aldehyde  nor  a  ketone,  but  the  oxygen  is  probably 
combined  as  in  cineole. 

Carvole  and  carvacrol,  doHuO.  The  molecular  refraction  is  found 
to  support  Goldschmidt*s  views  of  the  relation  these  substances  bear 
to  one  another  (Abstr.,  1887,  475). 

Safrole,  CioHioO,  contains  according  to  the  molecular  refraction 
four  double  bonds,  and  from  what  is  known  of  its  chemical  behaviour 

has  most  probably  the  constitution  CsH5'CftH3<Q>CH2.   The  recently 

discovered  shikimole  appears  to  be  identical  with  safrole.  Both  are 
optically  inactive.  H.  C. 

Aotion  of  Formic  Acid  on  French  Terebenthene.    By  J. 

Lafont  (GompL  rend,,  106,  140 — 142). — The  terebenthene  boiled  at 
155—158°;  rotatory  power,  [«]d  =  -39°  50'. 

2  parts  of  terebenthene  and  1  part  of  glacial  formic  acid  are 
gradually  mixed,  care  being  taken  to  avoid  a  rise  of  temperature,  and 
the  mixture  is  allowed  to  remain  at  the  ordinary  temperature  for  some 
time.  Its  rotatory  power  increases  considei'ably.  It  is  then  treated 
with  water,  and  fractionated.  The  fraction  boiling  at  135 — 138", 
under  a  pressure  of  40  mm.,  is  more  mobile  than  the  original  tere- 
benthene; rotatoiy  power,  [«]d  =  —  ^9°  25';  sp.  gr.  at  0°  =  0*9986. 
It  has  the  composition  CioHi«,CH20s,  and  with  dry  hydrogen  chloride 
yields  formic  acid  and  terpilene  hydrochloride.  It  is  violently 
attacked  by  nitric  acid  with  formation  of  resinous  products.  Potash 
produces  potassium  formate  and  a  viscous  substance  identical  with 
the  terpilenols  obtained  by  the  action  of  acetic  acid  on  caoutchouc 
and  terebenthene.  The  rotatory  power  of  this  terpilenol  is  [«]d  = 
-80°,  and  it  melts  at  32°. 

The  fractions  boiling  above  145°  in  a  vacuum  contain  terpin  formate, 
0,oHie(CH20t)2,  which  boils  at  170 — 180°  and  yields  potassium  formate 
and  terpin  when  treated  with  alcoholic  potash,  besides  a  viscous, 
yellowish  diterpilene  which  boils  at  205 — 215° ;  sp.  gr.  at  0°  =  0'9446 ; 
rotatory  power,  [«]d  =  —14'  15'. 

The  first  iractions  of  the  original  product  contain '  terebenthene 
with  a  slightly  increased  rotatory  power,  [a\j)  =  —  41°  32°,  and  a 
mixture  of  cymene  with  terpilene  boiling  at  about  178°.  In  this 
respect,  the  action  of  formic  acid  is  identical  with  that  of  acetic 
acid. 

When  terebenthene  and  formic  acid  in  the  same  proportions  are 
heated  in  sealed  tubes  at  100°  for  12  hours,  treated  with  water  and 
fractionated,  the  main  product  is  diterpilene,  a  viscous,  yellowish, 
optically  inactive  substance  which  boils  at  205 — 215°,  under  a  pressure 
of  40  mm. ;  sp.  gr.  at  0^  =  0*9404.  The  first  fractions  contain  terpi- 
lene and  cymene,  with  possibly  a  small  quantity  of  camphene 
formate. 

The  formation  of  terpilene  formate  by  the  action  of  formic  acid  on 
terebenthene  at  the  ordinary  temperature  is  remarkable,  since  this 
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compound  is  not  formed  by  the  action  of  formic  acid  on  fcerpilene 
itself.  C.  H.  B. 

Yield  of  Essential  Oils  by  Drags  and  Plants.  (Pharm.  J. 
Trans.  [3],  18,  363.) — A  table  of  the  percentages  of  esseotial  oils 
yielded  by  159  species  of  plants.  B.  B. 

Camphorimide.  By  A.  Guabeschi  (Ghem.  Gentr.,  1887,  1354— 
1355;  from  Ann.  Ghim,  Farm,,  87,  113— 122).— A  good  yield  of 
camphorimide  is  obtained  by  heating  camphoric  acid  with  0*3  part  of 
carbamide  at  110—120°  and  finally  at  120—125''. 

Moine  obtained  camphorimide  and  allylcamphorimide  by  the  action 
of  camphoric  acid  on  allythiocarbamide.  Camphoric  acid  and  thiocarb- 
nmide,  or  ammonium,  or  potassium  thiocyanate,  when  fused  together, 
likewise  give  camphorimide.  When  potassium  thiocyanate  is  used, 
carbon  oxy sulphide  is  formed. 

The  camphorimide  obtained  by  these  reactions  is  identical  with 

Laurent's  camphorimide  from  ammonium  camphoramate.   The  specific 

rotation  of  a  solution  of  camphorimide  in  chloroform  is  [ai]^  =  — 10*6°. 

A  silver  compound,  CBHuICjOjINAg,  was  formed. 

CO 
Gamphorchlortmtde,  C8Hu<^Pq>NC1,  was  obtained  by  dissolving 

1  gram  of  camphorimide  in  100  parts  of  water,  adding  1  c.c.  of  acetic 
acid,  and  10  c.c.  of  concentrated  solution  of  bleaching  powder.  From 
weak  alcohol,  it  crystallises  in  colourless  needles  melting  at  115*5^ 
With  paratoluidine  and  aniline,  the  chlorimide  gives  a  violet-red,  with 
diphenylamine,  a  green,  with  pseudocumidine,  an  orange-coloured 
product.  ^         J.  P.  L. 

PhycophfiBin.  By  F.  SchiJtt  (Ghem.  Gentr.,  1887,  1379—1380; 
from  Ber,  Bot.  Qes,^  5,  259 — 274). — PhycophflB'in  obtained  from  the 
various  PheBophycece  {Fucaceai)  is  identical  in  composition.  The 
optical  properties  of  phycophaBin  consist  of  a  uniform  increase  of 
absorption  from  the  red  to  the  blue  end  of  the  spectrum.  As  there 
are  no  absorption -bands,  the  curve  is  the  chief  characteristic. 

Phycophfldin  is  easily  soluble  in  hot  water,  slightly  soluble  in  dilute 
alcohol,  insoluble  in  ether,  carbon  bisulphide,  benzene,  light  petroleum, 
and  fixed  oils.  It  is  more  or  less  completely  precipitated  by  acids, 
partially  precipitated  by  soda,  and  not  at  all  by  ammonia  or  salts  of 
the  alkalis.  It  is  precipitated  by  the  salts  of  the  alkaline  earths,  d^c. 
From  its  chemical  and  optical  properties,  it  must,  at  present,  be 
assigned  a  position  by  itself,  as  it  is  not  directly  connected  with 
ohlorophyllin  or  any  of  the  green  colouring  matters  of  the  chlorophyll- 
group.  J.  P.  L. 

Cyolamin.  By  G.  Michaud  (Ghem,  Genir.,  1887,  1397;  from  Arch, 
Set.  Fhys.  Nat.  [3],  18,  198— 212).  — 1  part  of  cyclamin  in 
6000  parts  of  water  causes  frothing,  and  in  this  respect  cyclamin 
surpasses  saponin.  Cyclamin  is  more  soluble  in  water  at  the  ordinary 
temperature  than  at  70°,  but  above  this  temperature  the  solubility 
again  increases,  until  at  100°  it  is  about  the  same  as  at  the  ordinary 
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tomperatare.  The  rotatory  power  of  cyclamin  cannot  be  determined 
in  watery  solation  on  acconntof  opalescence;  in  alcoholic  solution  the 
author  found  [«]d  =  —11 -40**.  Sachsse  states  that  the  rotatory 
power  is  — 15*10  .  Mineral  acids  decompose  cyclamin  into  cyclami- 
retin  and  a  sugar.  The  author  assigns  the  formula  CmH660i8  to 
cyclamin. 

Cyclaminic  acid,  GasHMOis,  a  weak  acid  insoluble  in  water,  but  easily 
soluble  in  alcohol,  results  from  the  action  of  chlorine  on  a  watery 
solution  of  cyclamin. 

Nitric  acid  converts  cyclamin,  cyclamiretin,  or  cyclaminic  acid  into 
chrysoUn,  a  nitro^noas,  amorphous,  and  feebly  acid  substance  of  the 
formula  dsHaiOJ^.  J.  P.  L. 

Tyrotoxicon.  By  V.  C.  Vaughah  (Pharm,  J.  Trans.  [3],  18,  479 
— 480). — If  milk  to  which  some  butyric  acid  ferment  has  been  added, 
is  kept  in  closely  stoppered  bottles  for  eight  or  ten  days,  then  filtered, 
and  itte  filtrate,  after  neutralisation  with  sodium  carbonate,  extracted 
with  ether,  tyrotoxicon  will  be  obtained  in  considerable  quantity. 
When  a  solution  in  alcohol  to  which  some  platinum  chloride  has  been 
added  is  evaporated  on  the  water-bath,  a  violent  explosion  takes 
place.  The  author  finds  that  in  this  respect  tyrotoxicon  agrees  with 
diazobenzene  compounds,  as  it  does  also  in  giving  a  similar  precipitate 
with  gold  chloride.  Diazobenzene  bniyrate  and  tyrotoxicon  were  in 
fact  found  to  be  identical  in  their  chemical  behaviour  and  in  their 
physiological  effects  (described  at  length  in  the  paper) ;  and  from 
tyrotoxicon  obtained  from  milk,  diazobenzene  potassium  hydroxide, 
was  obtained  according  to  Griess*  method.  Diazobenzene  or  some 
closely-allied  substance  will  probably  be  found  in  all  those  foods  which, 
after  patrefactive  changes,  produce  nausea,  vomiting  and  dian'hosa. 

Milk  or  other  liqnid  to  be  tested  for  this  poison  shoald  be  kept  in 
well-stoppered  bottles,  for  exposure  of  the  liquid  to  the  air  may 
decompose  the  tyrotoxicon  in  a  few  hours.  The  filtrate  from  the  milk, 
or  the  filtered  aqueous  extract  of  cheese,  shoald  be  neutralised  with 
sodium  carbonate,  shaken  with  half  its  volume  of  pure  ether,  and 
time  given  for  the  complete  separation.  Pare  tyrotoxicon  being  in- 
soluble in  ether,  the  substance  probably  owes  its  solubility  at  this 
stage  to  the  presence  of  impurities.  The  ether  is  then  separated  and 
allowed  to  evaporate  spontaneously,  after  which  the  residue  may  be 
dissolved  in  distilled  water,  and  again  extracted  with  ether.  A  drop 
of  an  aqueous  solution  of  the  ether  residue  is  then  added  to  a  mixture 
of  phenol  and  pure  sulphuric  a«id,  three  drops  of  each,  on  a  porcelain 
plate,  when  a  coloration,  orange-red  to  purple,  will  be  produced  if 
tyi'otoxicon  be  present.  To  the  remainder  of  the  aqueous  solution,  an 
equal  volume  of  saturated  aqueous  potash  is  added,  and  the  mixture 
evaporated  on  the  water-bath.  The  double  hydroxide  of  potassium 
and  diazobenzene  will  be  formed  if  tyrotoxicon  be  present,  and  may 
be  separated  in  beautiful  six-sided  plates,  soluble  in  absolute  alcohol, 
from  which  it  may  be  precipitated  by  ether.  E.  B. 

Diastase.  By  C.  J.  Ltntner  (/.  pr,  Ghem,  [2],  36,  481—498; 
compare  Abstr.,  1887,  165). — The  author  has  found  that  diastase 
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prepared  from  maize  by  digestion  with  water,  precipitation  with 
alcohol,  and  subsequent  purification  by  alternately  dissolving  in  water 
and  precipitating  with  alcohol,  has  the  same  diastatic  actiyity  and 
contains  the  same  quantity  of  nitrogen  (10*4  per  cent.)  as  that 
obtained  from  barley.  Loew's  metliod  of  purification  by  precipitation 
with  lead  acetate  is  unsatisfactory,  as  thereby  the  diastase  loses  six- 
sevenths  of  its  activity.  The  presence  of  small  quantities  of  the 
chlorides  of  sodium,  potassium,  and  calcium  in  no  way  affects  the 
a(*tion  of  diastase  on  starch  solution,  but  if  these  substances  be 
present  in  considerable  quantities  the  conversion  into  sugar  is  re- 
tarded. Acids  and  alkalis,  cupric  sulphate,  and  probably  most  salts 
of  the  heavy  metals,  either  diminish  or  completely  destroy  the 
activity  of  diastase.  There  is  at  present  no  evidence  to  show  that 
two  ferments  exist  in  malt,  one  of  which  is  capable  of  dissolving 
starch,  whilst  the  other  converts  it  into  sugar;  and  it  must  be  pro- 
visionally accepted  that  diastase  has  both  these  properties.  A  con- 
venient method  of  preparing  pure  maltose  consists  in  treating  a 
solution  of  starch  at  ordinary  temperatures  with  precipitated  diastsRe. 

G.  T.  M. 
Pyrrolidine.  By  F.  C.  Petersen  (Ber.,  21,  290— 293).— The 
author  has  purified  the  pyrrolidine  prepared  by  Ladeiiburjy's  method, 
( Abstr.,  1887,  499),  by  converting  it  into  the  bismutho-iodide  and  de- 
composing this  by  distillation  with  aqueous  soda.  Thus  prepared, 
pyrrolidine  boils  at  865 — 88°  (compare  Abstr.,  1886,  1248)  and  has 
a  specific  gravity  =  0*879  at  0°  and  =  0-871  at  10^  The  cadmio- 
iodide,  2(C4NH9,HI),CdIa,  crystallises  from  water  in  colourlei^s,  tabular 
scales  and  melts  at  200— 202\  The  nitroso-derivative,  CaNHs-NO,  is 
an  oil  which  distils  at  214°  with  partial  decomposition  and  is  readily 
soluble  in  water.  W.  P.  W. 

)3-Picoline.  By  F.  Bach^r  (Ber,,  21,  293— 294).— The  deter- 
minations  of  the  boiling  point  of  )3-picoline  prepared  by  Stoehr 
(this  vol.,  p.  63)  and  by  Hesekiel  (Abstr.,  1886,  812),  do  not  agree. 
The  author  has  purified  the  base  obtained  by  Hesekiers  method  by 
digestion  in  hydrochloric  acid  solution  with  sodium  nitrite  on  a 
water- bath,  and  conversion  into  and  cry.^tallisatiou  of  its  mercuro- 
chloride.  The  base,  however,  boiled  chiefly  at  140 — 142**  (corr. 
142 — 144**),  whilst  fractional  crystallisation  of  the  platinochloride 
prepared  from  the  residue  in  the  distilling  flask  gave  four  fractions 
melting  at  187 — 191°,  and  corresponding  with  Stoehr's  description 
of  the  salt.     The  research  is  being  continued.  W.  P.  W. 

ry-Picoline  and  7-Pipecoline.  By  A.  Ladekbubo  (Bar.,  21,  285 
— 289). — A  commercial  lutidine  (b.  p.  =  143 — 160°)  was  found  to 
contain  2 :  4  lutidine,  /3-picoline,  and  7-picoline,  and  the  latter  wan 
separated  from  it  by  the  following  method.  The  fraction  distilling 
at  143 — 147°  was  converted  into  the  platinochloride,  which  was 
washed  with  ether-alcohol,  dissolved  in  sufficient  water  to  form  a 
3  per  cent,  solution,  and  boiled  for  many  hours  in  a  reflux  apparatus 
in  order  to  convert  the  picolines  into  the  sparingly  soluble, 
yellow,  crystalline  platino-salte :  the  lutidine  platinochloride  is  not 
hfiocted  by  this  treatment.     The  platino-sa  Its  were  then  converted 
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into  platinochlorides  by  digestion  with  concentrated  bydrochloric 
acid  in  a  current  of  hydrogen  chloride,  and  the  7-salt  purified  by 
crystallisation. 

7-Picoline  boils  at  142'o — 144*5°  (corr.)  and  has  a  sp.  gr.  =  0*9742 
at  0°;  the  platinochloride  melts  at  231^  with  decomposition;  the 
alirochloride  forms  beautiful,  lustrous  prisms  and  melts  at  20*'^'' ;  the 
picrate  melts  at  167°,  and  the  mercurochloride  melts  at  128 — 129". 

f^'PipecoUne,  CeHuN,  was  obtained  by  the  action  of  sodium  on  a 
boiling  alcoholic  solution  of  7-picoline.  It  is  a  colourless,  hygroscopic 
liquid  which  boils  at  126-5—129**  (corr.)  and  lias  a  sp.  gr.  =  0-8674 
at  0°.  It  fumes  strongly  in  the  air,  has  a  piperidine-like  odour,  and 
is  readily  soluble  in  water.  The  hydrochloride  is  crystalline  and 
readily  soloble  in  water ;  the  plaiinochhride,  (CaNHi3)s,H2PtCl6, 
crystallises  in  lustrous  prisms,  melts  at  203**  with  decomposition,  and 
is  soluble  in  water;  the  aumchloride  crystallises  in  lustreless,  yellow 
needles,  melts  at  125 — 127°  and  is  sparingly  soluble  in  water ;  the 
cadmiO'iodide  forms  white  scales  and  melts  at  135** ;  tha  bismutho'iodidf*. 
crystallises  in  characteristic  red  forms,  and  the  picrate  and  mercuro- 
chloride are  crystalline. 

The  specific  gravity  of  pyridine  prepared  from  the  mercurochloride 
is  stated  to  be  10033  at  0°,  and  a  number  of  instances  are  cited  in 
which  the  difference  between  the  molecular  volumes  of  an  alkylated 
pvridine  and  its  hydrogenat«d  derivative  approximates  to  that  re- 
quired by  Horstmann's  law  (Abstr.,  1887,  545).  W.  P.  W. 

Constitution  of  AldehydecoUidine.  By  E.  Ddrkopf  and  M. 
ScHTAUOK  (Ber.y  21,  294 — 2S)9). — A  comparison  between  isocin- 
chomeronic  acid  and  the  dicarboxylic  acid  obtained  as  the  final  pro- 
duct of  the  oxidation  of  aldehydecollidine  has  established  their  com- 
plete identity,  and  inasmuch  as  the  collidine  has  been  shown  to  yield 
a.picoline  (Abstr.,  1887,  737),  there  can  be  no  doubt  that  its  con- 
stitution is  expressed  by  the  formula  CjNHsMeEt  [Me  :  Et  =  2  :  5]. 
I'o  explain  the  formation  of  this  compound  from  aldehyde  and 
aldehyde-ammonia,  the  authors  suggest  that  a  molecule  of  aldehyde 
and  a  molecule  of  aldehyde-ammonia  react  to  form  the  compound 
CU0-CHlCHMe,NH8,  that  simultaneously  condensation  of  the  alde- 
hyde and  formation  of  crotonaldehyde  also  ensues,  and  that  these 
two  products  interact  under  the  conditions  of  the  experiment  to  form 
aldehydecollidine  with  the  loss  of  2  raols.  of  water.  The  frac- 
tions of  lower-boiling  point  obtained  in  the  purification  of  alde- 
hydecollidine contain  a  noteworthy  amount  of  a-picoline,  and  a  small 
fraction  boiliog  at  160 — 165°  seems  to  contain  /i-ethylpyridine,  but 
this  is  not  absolutely  certain.  W.  P.  W. 

Pseudoquinolineananitrile.  By  E.  Lellmanm  and  H.  Reusch 
(Ber.,  21,  397 — 401). — Jt  has  previously  been  pointed  out  that 
quinolineanasul phonic  acid  and  quinolineanacarboxylic  acid  exist  in 
two  modifications  (Lellman,  Abstr.,  1887,  973 ;  Lellmann  and  Lange, 
ibid,,  737).  The  authors  have  now  prepared  the  second  modifica- 
tion of  the  nitrile,  the  intermediate  product.  Fseitdoquiriolineana' 
nitrile,  C»NJI«*CN,  is  obtained  by  distil  ing  the  pseudosulphonic  acid 
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with  potassinm  cyanide.  It  orystaliises  in  slender,  coloarlesa  needlee 
with  1^  mol.  HjO  and  melts  at  70°.  When  exposed  to  air,  it  loses 
1  mol.  HsO  and  then  melts  at  74*5^ ;  the  remainder  of  the  water  is 
lost  on  drying  over  snlphuric  acid ;  the  anhydrous  snbstance  melts 
at  89°.  It  would  thus  seem  that,  this  substance  differs  from  Bedall 
and  Fischer's  ananitrile  (Abstr.,  1882,  413)  which  presumably  is 
anhydrous  (as  no  reference  is  made  to  its  containing  water  of  crystal- 
lisation) and  yields  the  other  modification  of  the  anacarboxylic  acid 
on  hydrolysis.  Other  cases  of  the  existence  of  these  modifications  of 
ana-derivatives  are  referred  to,  and  further  work  on  the  subject  is 
in  progress.  A.  J.  Q. 

Thio-derivatives  of  Qninoline.  By  J.  Rocs  (Ber.,  21,  619— 
080). — a-Quinolyl  mercaptan  {a-thioquinoUne)  C9NHfl'SH  [SH  =  2'] 
is  prepared  by  heating  carbostyril  and  phosphoric  sulphide  at 
135 — 145®;  it  forms  yellow  plates,  melts  at  174°,  is  insoluble  in  cold, 
sparingly  soluble  in  hot  water,  readily  soluble  in  alcohol,  ether, 
beDzene,  chloroform,  carbon  bisulphide,  and  acetic  acid.  It  shows 
l)oth  acid  and  basic  properties  and  readily  forms  double  salts;  it 
has  tinctorial  properties,  but  is  not  a  sufficiently  powerful  dye  for 
technical  purposes.  Neither  hydroxy lamine  nor  phenylhydrazine  react 
with  it. 

ai-Quinolyl  disulphide^  (C»NH«)2S2,  is  obtained  by  oxidising  the 
mercaptan  with  hydrogen  peroxide ;  it  crystallises  in  lustrous,  white 
plates,  melts  at  137%  and  is  insoluble  in  alkalis,  ammonia,  and  water, 
readily  soluble  in  acids  and  in  alcohol,  ether,  benzene,  light  petroleum, 
and  chloroform. 

a-Quinolyl  ethyl  stilphide,  G^NHc'SEt,  is  prepared  by  the  action  of 
ethyl  iodide  on  equimolecular  proportions  of  quinolyl  mercaptan  and 
Fodium  dissolved  in  alcohol,  as  an  uncrystallisable  oil  which  cannot 
be  distilled  ;  it  was  therefore  converted  into  the  platinochloride^  which 
crystallises  in  microscopic  octahedrons  with  1  mol.  H3O.  The 
hydriodide,  C9NH6*S  Ejt,HI,  is  formed  by  heating  the  mercaptan  with 
ethyl  iodide ;  it  forms  pale-yellow  crystals  and  melts  at  154"*. 

^'Methylquinolyl  mercaptan  (oi'thiolepidine),  C»NHftMe*SH[SH :  Me 
=  2' :  4'],  prepared  by  heating  7-methylcarbostyril  with  phosphoric 
sulphide  at  140 — 150*,  crystallises  in  pale-yellow  needles,  melts  at 
253°,  sublimes  at  a  higher  temperature  in  yellow  needles,  and  is  in- 
soluble  in  water,  sparingly  soluble  in  cold  alcohol,  readily  in  ether, 
benzene,  chloroform,  and  carbon  bisulphide.  It  has  both  add  and 
basic  properties  and  does  not  react  with  hydroxy  lamine  or  phenyl* 
hydrazine.  The  disulphide,  (C»NHsMe)sS3,  prepared  by  oxidation 
with  hydrogen  peroxide,  forms  white  plates,  melts  at  167%  and  is 
i*eadily  solable  in  alcohol,  ether,  and  benzene,  insoluble  in  alkalis. 

ff-Methylquinolyl  ethyl  sulphide,  G9NHftMe*SEt,  is  an  oil ;  the  platino- 
chloride  crystallises  with  4  mol.  H2O.  The  hydriodide,  obtained 
by  the  action  of  ethyl  iodide  on  the  mercaptan,  forms  long,  yellow 
needles  and  melts  at  214^. 

et'Mfithylquinolyl  mercaptan  (r^-thioquinaldine),  C»NH»Me*SH 
f  SH :  Me  =  4' :  2'],  is  prepared  from  7-oxyquinaldine ;  it  crystallises 
with  1  mol.  HsO  in  yellow  prisms,  which  soon  turn  red  on  exposure 
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to  air,  melts  at  IS?"*,  and  is  sparinglj  soluble  in  cold,  moderately 
soluble  in  hot  water  and  in  alcohol,  ether,  and  benzene. 

a-Methylqmnolyl  ethyl  stdphide,  GioNHg'SEt,  prepared  like  the 
corresponding  compounds,  crystallises  in  well- formed,  white  needles, 
melts  at  56"*,  is  readily  soluble  in  alcohol  and  ether,  insoluble  in 
water,  and  gives  a  crystalline  platinochloride.  A.  J.  G. 

Action  of  Sulphuric  Acid  on  Qoinoline.  By  Q.  y.  Georoieyics 
Monaish.  Chem.,  8,  639—646;  compare  this  vol.,  p.  296).— -When 
orthoquinolinesulpfaonic  acid  is  heated  with  sulphuric  acid  (7  parts) 
at  300**  for  eight  hours,  paraquiDolinesulphonic  acid  is  formed.  The 
yield  is  70  per  cent.     Quinoline  is  formed  as  intermediate  product. 

Orthoquinolinesulphonic  acid  is  obtained  when  quinoline  is  heated 
with  sulphuric  acid  at  220 — ^230";  if  the  temperature  is  raised  to 
240 — 250^,  the  para^acid  is  formed. 

Paraquinolinesulphonic  acid  crystallises  in  long  monoclinic  needles ; 
a  :  6  =  1-3614  :  1 ;  ^  =  66""  46'  26". 

Parasulphocinchonic  acid  (Weidel,  Abstr.,  1882,  225)  is  conve- 
niently prepared  by  heating  cinchonic  acid  with  sulphuric  acid  (6  to 
7  parts)  at  290—300''  for  8  to  10  hours.  The  whole  is  poured  into 
water  and  about  three-fourths  of  the  sulphuric  acid  precipitated  with 
barium  carbonate.  It  is  then  filtered,  extracted  with  boiling  water, 
and  the  united  filtrates  evaporated  until  a  sample  of  the  liquid 
deposits  crystals  in  one  or  two  hours ;  after  standing  24  hours,  these 
are  collected  and  recrystallised  two  or  three  times.  The  yield  of 
pure  acid  is  more  than  40  per  cent,  of  that  required  by  theory.  When 
the  acid  is  fused  with  potash,  a  hydroxy-acid  is  formed  identical  with 
that  obtained  by  Weidel  (loc.  cit.)j  and  also  with  Skraup's  xantho- 
quinic  acid  (ibid.,  223).  N.  H.  M. 

Action  of  Hypoehlorons  Aoid  on  Quinoline  and  its  Deriva- 
tives. By  A.  BiNHORN  and  R.  Lauch  (Annalen,  243,  342—362).— 
Pseud ochlorocarbostyril,  CgHeNOCl,  formed  by  the  action  of  hypo- 
chlorous  acid  on  quinoline  or  of  a  solution  of  bleaching  powder  on 
quinoline  borate,  has  been  previously  described  by  the  authors 
(Abstr.,  1886, 870).  The  chlorine-atom  in  this  compound  is  easily  dis- 
placed by  hydrogen,  yielding  carbostyril,  but  it  could  not  be  displaced 
by  groups  of  atoms.  The  substance  is  converted  into  an  isomeride,  by 
the  action  of  absolute  alcohol  at  100*",  or  by  heating  it  to  a  temperature 
a  few  degrees  above  the  melting  point.  The  new  compound  forms 
rhombic  plates  and  melts  at  262 — 263"^ ;  its  chlorine-atom  cannot  be 
eliminated  by  the  action  of  moist  oxide  of  silver  or  by  nascent  hydrogen. 
It  forms  a  crystalline  potassium  salb,  and  yields  chlorisatin  on  oxidation. 
As  the  same  compound  is  formed  from  3-chloroquinoline  and  the 
same  chloroisatin  from  3 . 1'  chlorhydroxyquinoline,  it  is  evident  that 
in  the  intramolecular  change  which  has  taken  place,  the  chlorine- 
atom  in  the  original  compound  has  migrated  from  the  pyridine-ring 
to  the  benzene  nucleus,  forming  parachloroearbosiyril.  A  third  iso- 
meride resembles  the  preceding  compound,  but  melts  at  106°. 

ParacJdorocarbostyHl  hypocUorite,  CgNHsCl-OCl  [CI  :  OCl  =  3  :  1'], 
is  formed  by  the  action  of  bleaching  powder  solution  on  a  solution  of 
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parachlorocarboBtjril.  It  is  deposited  from  an  acetic  acid  solution  in 
plates  melting  at  115°.  On  exposnre  to  the  air,  the  crystals  lose 
their  Instre  and  the  melting  point  of  the  substance  rises.  The  sub- 
stance is  deposited  from  water  or  ethyl  acetate  in  needles,  and  melts 
at  145"*.  It  is  much  more  stable  than  psendochlorocarbostjril,  but  is 
decomposed  by  boiling  alkalis,  forming  parachlorocarbostynl. 

Anachlorocarhogtyril  hypochlorite  f  prepared  fix)m  metachloroquinoline, 
crystallises  in  needles  and  melts  at  155°.  It  is  decomposed  by  boiling 
solutions  of  alkalis,  yielding  anachlorocarbostyril,  melting  at  287*^. 

Pararaethylquinoline  yields  methylpseadochlorocarbostyiil, 

(y^H^MeClO  [Me  :  01 :  0  =  3  : 1' :  2']. 

This  substance  melts  with  decomposition  at  120' 5°.  An  intramolecular 
change  takes  place  when  it  is  dissolved  in  boiling  aleohol,  the  chlorine^ 
atom  migrating  to  the  benzene  nucleus,  forming  methyl  chlorocarbo- 
styril. 

These  results  show  that  qainoline  and  3-methylquinoline  are  eon* 
Terted  into  unstable  pseudochlorooarboetyrils,  but  ana-  and  para- 
chloroquinoline  yield  hypochlorites.  Orthochloroquinoline  and  ortho- 
metbylquinoline,  under  similar  treatment,  yield  diohloro-substitution 
products.  W.  0.  W. 

Action  of  Phosphonu  Pentachloride  on  Aniline  Ethylmalo* 
nate  and  on  Oithotoloidine  Ethylmalonate.  By  L.  Bughbimkb 
and  0.  S.  Schramm  (Ber.,  21,  299—307 ;  compare  Abstr.,  1887,  738). 
Chlorethylhydroxyquinoline,  [01 :  Et :  OH  r=  2'  :  3'  :  4'],  is  converted 
into  ethylhydroxycarhoityril  [OH  :  Et :  OH  =  2'  :  3'  :  4' J,  by  heating 
with  dilute  hydrochloric  acid  at  165°.  This  is  readily  soluble  in 
alcohol  and  acetone,  and  crystallises  from  acetic  acid  in  lustrous, 
well-formed  prisms,  which  lose  their  lustre  on  exposure  to  the  air. 
The  alcoholic  solution  is  coloured  a  dark.yellow  on  treatment  with 
ferric  chloride. 

Hydroxyethyltolucarbostyril,  [OH  :  Et  r  OH  =  2' :  3' :  4'],  melts 
at  217'5— 220**  (not  222—223*5^),  and  is  soluble  in  acetone  and  acetio 
acid.  Ferric  chloride  imparts  to  its  alcoholic  solution  a  yellow 
colour  rapidly  changing  to  yellowish-red. 

a-DichlorohutyranUide,  OEtOU'CO^NHPh^  can  be  obtained  from  the 
product  of  the  action  of  phosphorus  pentachloride  on  aniline  ethyl- 
malonate  by  treating  it  with  aqueous  sodium  carbonate  in  excess, 
heating  cautiously  on  a  water-bath,  filtering  and  precipitating  with 
hydrochloric  acid.  The  precipitate  is  freed  from  chiorethylhydroxy* 
quinoline  by  repeated  treatment  with  concentrated  hydrochloric  acid, 
and  the  a-dichlorobutyranilide  is  purified  by  solution  in  aqueous 
sodium  carbonate  and  subsequent  precipitation  with  hydrochloric 
acid.  It  is  a  white  powder  which  melts  at  199 — 200*,  and  is  con- 
yerted  into  a-chlorhydroxybutyranilide-phenylcarbamine  by  distilling 
its  solution  in  aqueous  sodium  carbonate  nearly  to  dryness,,  adding 
the  distillate  to  the  contents  of  the  flask,  and  again  distilling,  the 
process  being  repeated  several  times.  Phenylcarbamine  is  formed 
dnring  the  operation.  The  author's  view  of  the  formation  of  a-chlor- 
hydroxybutyranilide-phenylcarbamine   is    thus    confirmed,  and    the 
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formula  NPh:CH'0-CEtCl-CO-NHPh  is  now  ascribed  to  the  com- 
pound. It  is  readily  soluble  in  alcohol,  less  so  in  light  petroleum, 
and  yields  phenylcarbamine  when  boiled  with  concentrated  aqueous 
potash. 

a-Chlorhydroxyhutyro  -  orthotoluide  -  orthotolylcarhamine^  probably 
CeH4Me-N:CH-0-CEtCl-CO-NH-CeH4Me,  is  obtained  under  similar 
conditions  from  the  product  of  the  action  of  phosphorus  pentachloride 
on  orthotoluidine  ethylmalonate.  It  crystallises  in  needles,  melts  at 
105 — 107**,  is  readily  soluble  in  alcohol,  less  so  in  light  petroleum,  and 
when  heated  with  sodium  carbonate  at  130°  gives  off  the  odour  of 
phenylcarbamine.  W.  P.  W. 

Synthesis  of  the  Homolo^es  of  4'  Hydrozyquinaldiiie.  By 
M.  CoN^AD  and  L.  Limpach  (Ber.,  20,  622— bSS),— Methyl  orthotolyU 
atnidocrotonate^i  dsHisNOi,  is  prepared  by  keeping  a  mixture  of  ortho- 
toluidine and  methyl  acetoacetate  (eq.  mols.)  for  a  day ;  the  water 
which  separates  is  removed,  and  the  oily  product  which  afterwards 
solidifies  is  crystallised  from  alcohol,  from  which  it  separates  in  lustroas 
prisms  melting  at  31^.     The  ethyl  scdt  is  a  slightly  yellow  oil. 

OrihomeihyZrf'hydroxyqiiinaldtney  CgNHiMet'OH  [Mei  :  OH  =s 
1:2':  4'],  is  formed  together  with  some  orthoditolylcarbamide  when 
ethyl  tolylamidocrotonate  is  quickly  heated  at  240 — 250°.  It  crys- 
tallises from  water,  which  dissolves  it  sparingly,  in  plates,  with 
1  mol.  HaO.  The  anhydrous  substance  melts  at  200 — 261'',  diasolves 
readily  in  alcohol,  dilute  acids,  and  alkalis,  and  is  almost  insoluble  in 
ether,  benzene^  and  chloroform.  The  platinoeHLoride^  crystallises  in 
light  yellow,  matted  needles,  becomes  dark  at  250°,  decomposes  com- 
pletely at  270°,  and  is  readily  soluble  in  boiling  water  or  alcohol. 

Methyl  pcBrmtolylcLmidocrotonate,  CisHisNOt,  forma  large,  lustrous 
prisms  melting  at  GO'd"",  and  is  readily  solublb  in  ether  and  alcohol. 
The  ethyl  saU  melts  at  29*5°. 

Faramethyl-^^-hydroxyquinaldine,  OiiH„NO,  obtained  together  with 
ditolylcarbamide  by  quickly  heating  the  ethyl  salt  just  mentioned, 
crystallises  in  needles  with  1  mol.  H^O ;  the  anhydrous  compound 
melts  at  274 — 276°.  The  hydrochloride  dissolves  very  readily  in  hot 
water  and  orystallises  in  slender  needles;  the  platinochhrule  crys- 
tallisea  in  orange-coloured,  lustrous  prisms  which  melt  at  228''. 

OrthoparadimethyU*'f-hydroxyq%inaldiney  CwHiaNO,  prepared  by  heat- 
ing ethyl  metazylyl-)3-amidocrotonate,  crystallises  in  needles  with 
1  moL  H^O,  melts  at  263 — 264°,  and  is  readily  soluble  in  alcohol, 
almost  insoluble  in  ether  and  benzene.  The  platinochoride  forms 
slender,  pale-yellow  needles,  and  melts  at  282°  with  decomposition. 

OrihoparckUmethyl't^-chloroqiuinaldiney  Ci2HuNCl,i8  obtained  by  treat- 
ing the  hydroxy-derivative  with  phosphorus  pentachloride  in  presence 
of  phosphorus  oxy chloride,  and  afterwards  heating  the  whole  at  130** 
for  ^  hour.  It  crystallises  from  ether  in  flat  prisms,  almost  insoluble 
in  water,  readily  in  dilute  acids,  in  alcohol,  ether,  and  benzene,  melts 
at  114°,  and  boils  at  297—298°.  The  platinoGhloride  forms  reddish- 
yellow  needles,  very  sparingly  soluble  in  hot  watef.  When  the  base  is 
heated  with  aniline  for  10  minutes  at  185°,  phenylwmidodimethyU 
quinoMine,  C^NH'sMeB-NflPh  [Me, :  NHPh  =1:3:  2' :  4'1,  ie  form^ ; 
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this  crystallises  from  hot  dilate  alcohol  in  prisms  melting  at  150^. 
Dizyljlcarbamide,  obtained  in  tiie  preparation  of  dimethyl  hydroxy  • 
qninaldine,  melts  at  263°. 

Methyl  cumylamidocrotonate^  CuHuNOt,  melts  at  60*3°;  the  ethyl 
«a2^  is  a  viscons,  oily  snbstance  which  when  heated  at  250''  yields  con- 
densation products;  amongst  them  dicumylcarhamide  melting  above 

Dicumylcarhamide,  CisHaiKsO,  which  is  contained  in  the  volatile 
product  obtained  by  heating  ethyl  cnmylamidocrotonate,  crystallises  in 
white,  lustrous  needles  melting  above  300°  ;  it  is  insoluble  in  the  usual 
solvents. 

TrimethyU-i-hydroryquinaUine,  CisHwNO  [Me*  :  OH  =  1 : 3:4: 2': 4'], 
the  non- volatile  product  obtained  by  heating  methyl  cumylamidocro- 
tonate,  crystallises  in  lustrous  prisms  which  sublime  at  285°  with 
partial  decomposition,  but  without  melting.  It  is  readily  soluble  in 
alcohol,  sparingly  soluble  in  water.  The  platinocKloride  separates  from 
alcohol  in  lustrous  prisms  which  decompose  at  above  275**  without 
previous  fusion.  When  the  base  is  heated  on  a  water-bath  with 
10  parts  of  nitric  acid  (sp.  gr.  =  1*4),  a  violent  reaction  takes  place 
and  a  product  is  obtained  which  contains,  among  other  sabstances, 
nitrodimethy  Ihydroxyquinaldinecwrhox^lie  acid, 


JSrCMe. 
^C(OH)'' 


COOH-CJHMea<^|  ^C-NO,. 


This  forms  a  fine  white  powder  which  decomposes  at  a  high  tempera- 
ture without  melting.  The  sodium  salt  crystallises  (with  1  mol.  H^) 
in  long,  slender,  pale-yellow  needles  of  a  satiny  lustre. 

Ethyl  a-naphthylamidocrotoiuite,  CinHnNOa,  crystallises  in  white 
lustrous  needles  melting  at  45°.  When  heated  at  240'',  a  violent 
reaction  takes  place;  the  temperature  rises  to  280"*  and  the  whole 
solidifies. 

a-Naphtho-f^-hydroxyquindldine,  GuHnNO,  separates  from  its  alcoholic 
solution  in  groups  of  needles  which  partly  sublime  but  do  not  melt 
even  at  300".  The  nitrate  is  rather  readily  soluble  in  hot  water;  the 
platinochloride  is  a  pale-yellow  substance,  very  sparingly  soluble  in 
hot  water. 

Ethyl  P-napIdhylamidocrotonate,  CicHnNO«,  crystallises  in  well- 
formed  prisms  melting  at  66°,  readily  soluble  in  alcohol.  When 
heated  at  240**,  it  behaves  similarly  to  the  a-compound. 

fi'NaphthO'f^'hydroxyquinaldine,  Cu'SmNO,  crystallises  in  prisms 
which  do  not  melt  at  300° ;  it  is  sparingly  soluble  in  water,  more 
soluble  in  alcohol.  The  platinochlorde  forms  a  bright  yellow,  very 
sparingly  soluble  precipitate.     The  constitution  of  yS-naphthohydroxy- 

N-CMe 
quinaldine  is  probably  CioH,/  |  ^CH  [N  :  C-OH  =  1  :  2]. 

N.  H.  M. 
Syntheses  in  the  Quinoline  Series  by  means  of  Ace^l- 
acetone.      By  A.  Combes  {Compt.  rend,,  106,  I42--145).— 2'   4' 
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DimethylquinoUne  ib  obtained  by  dissolving  aoetylacetoneanilide  in 
concentrated  Baipbnric  acid  and  heating  for  a  short  time  on  the  water- 
bath.     It  boils  without  decomposition  at  264 — 265®. 

2'  .  3'  .  4'  Trimethylquinoline  is  prepared  by  treating  methylacetyl- 
acetoneanilide  in  a  similar  way.     It  melts  at  65®  and  boils  at  285°. 

3  .  2'  .  4'  TrimethylguinoUne  is  obtained  in  the  same  way,  from  the 
derivative  of  acetylacetone  and  paratolnidiue.  It  forms  white 
crystals,  melts  at  39 — 40*",  boils  at  281 — 282°  without  decomposition, 
and  yields  a  crystalline  platinochloride  which  melts  at  220®  without 
decomposing. 

1,2'  A'  Trimethylquinoline  is  obtained  from  the  orthotolnidine-deri va- 
tive  in  the  same  way.  It  boils  at  280®  and  forms  crystallisable  salts. 
The  platinochloride  melts  without  decomposition  at  255 — 260®. 

C.  H.  B. 

SynthesiB  of  2' :  A'  Phenylhydrozyquinoline.  By  M.  Conrad 
and  L.  Limpach  (5er.,  21,  521 — 522). — When  ethyl  benzoylacetate  is 
heated  for  several  days  with  aniline,  ethyl  fi-phenylamidophenyl' 
acrylate  is  obtained  as  a  thick  oil,  readily  soluble  in  ether,  alcohol, 
and  benzene.  This  is  quickly  heated  at  250®  for  a  short  time ; 
alcohol  and  some  other  volatile  products  distil  over,  whilst  the 
residue  consists  of  2'  :  4'  phenylhydroxyquinoWne  hydrochloride,  from 
which  the  free  base  is  liberated  by  means  of  sodium  carbonate.  It 
is  identical  with  the  compound  prepared  by  Just  (Abstr.,  1886,  811). 
It  is  probable  that  most  of  the  2'  :  4'  phenylhydroxyquinoline- deriva- 
tives can  be  prepared  by  this  method.  N.  H.  M. 

Has  Creatinine  Basio  FropertieBp  By  £.  Salkowski  (Zeit. 
physiol,  Chem.f  12,  211 — 215). — Creatinine  has  not  the  strongly  alka- 
line reaction  eommonly  ascribed  to  it,  but  that  reaction  is  dependent  on 
impurities  mixed  with  it,  namely,  certain  constituents  of  the  ash,  espe- 
cially the  barium  carbonate  used  in  its  preparation.  The  minimal 
alkaline  reaction  of  the  purest  possible  preparation  is  also  due  to  a 
similar  slight  admixture  with  ash.  0*113  gram  of  pure  creatinine  was 
dissolved  in  water,  and  it  was  found  that  a  single  drop  of  ^  normal 
sulphuric  acid  neutralised  the  alkaline  reaction,  and  two  drops  gave 
an  acid  reaction  ;  whereas  the  quantity  necessary  to  neutralise  such 
an  amount,  had  a  compound  with  the  acid  been  formed,  would  have 
been  4  c.c.  The  question  was  then  re-investigated,  whether  creatinine 
is  able  to  displace  ammonia  from  ammonium  salts.  The  salt  employed 
was  ammonium  chloride.  In  the  first  place  a  certain  amount  of  the 
ammonium  chloride  solution  was  distilled,  and  the  ammonia  in  the 
distillate  estimated  colorimetrically  by  Nessler's  reagent.  The  same 
amount  of  the  salt  solution  was  then  distilled  with  a  known  weight  of 
creatinine ;  and  the  amount  of  ammonia  in  the  distillate  was  found  to 
be  much  increased,  five  times  as  much  ammonia  being  evolved. 
Control  experiments  showed  that  this  could  not  have  been  yielded  by 
the  creatinine  itself,  nor  by  the  action  of  the  ash  of  the  creatinine  on 
the  ammonium  chloride;  therefore  creatinine  itself  has  the  action  in 
question.  Other  nitrogenous  substances  which  form  salts,  especially 
the  amido-acids,  might  be  expected  to  act  in  like  manner,  but  leucine 
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was  nbt  {band  to  do  so.  It  is  also  possible  on  the  otHer  hand  that  excess 
of  ammonia  will  decompose  oreatinine-zinc  chloride.  On  heating  an 
aqueons  solntion  of  creatinine-zinc  chloride  with  excess  of  ammonia, 
a  deposit  of  zinc  oxide  is  formed ;  if  the  boiling  is  continued  until 
there  is  no  more  deposit,  the  solution  is  found  to  be  neutral,  con- 
tains ammonium  chloride  and  creatinine,  bat  only  traces  of  zinc.  If 
it  is  evaporated  to  dryness,  the  residue  taken  up  with  alcohol,  the 
alcoholic  extract  evaporated  to  dryness,  and  the  residae  taken  up 
with  water,  and  zinc  chloride  solution  added,  creatinine  zinc  chloride 
is  again  formed.  W.  D.  H. 

Creatinine.  By  G.  S.  Johnson  {Proc.  Roy.  8oe.,  42,  365—370).— 
^^th  of  its  volume  of  a  saturated  solution  of  sodium  acetate  is  added 
to  fresh  urine,  and  then  ^th  of  its  volume  of  saturated  mercaric 
chloride.  The  precipitate  of  mercuric  urate  first  produced  is 
filtered  ofF,  and  the  liquid  left  for  48  hours,  when  a  granular  pre- 
cipitate falls,  having  the  composition  4(G4H7N30,HCl,HgO),3HgCif. 
It  is  soluble  in  hydrochloric  acid,  insoluble  in  acetic  acid.  When 
moistened  with  aqueous  potash  it  blackens,  and  much  *'  compound 
ammonia  "  is  evolved.  By  decomposition  with  hydrogen  sulphide,  the 
hydrochloride  is  obtained,  and  from  this  by  decomposition  by  lead 
hydroxide,  the  free  bas^,  CiHiNjO,  crystallising  in  square  plates  with 
bevelled  edges ;  an  efflorescent  hydrate,  'G4HtNsO,2H90,  can  also  be 
obtained,  crystallising  in  long  prisms.  The  aqueous  solution  of  the 
base  is  strongly  alkaline,  has  a  bitter  taste,  and  gives  crystalline  pre- 
cipitates with  zinc  and  mercuric  chlorides  or  picric  acid,  but  none 
with  silver  nitrate.  It  reduces  cupric  oxide  in  the  proportion  of 
12  :  10.  The  average  weight  passed  in  24  hours  is  1'7  to  2*1  gram 
=s  1*5  to  1*75  gram  glucose.  The  platinochloride  orystaHiaes  in 
orange-coleured  prisms,  and  has  the  composition 

(C4H7N,0)„H,PtOU  +  2H,0. 

A  comparative  table  of  various  creatinines  is  given.  H.  K.  T. 

Formula  of  Morphine.  By  D.  B.  Dott  and  R.  Stockman 
iFharm,  J,  Trans.  [3],  18,  708).— After  elaborate  investigation, 
Wright  decided  that  the  formula  of  morphine  must  be  at  least  double 
the  empirical  one,  that  is,  it  should  be  GsiHagNaOc ;  but  the  authors 
have  failed  to  obtain  confirmation  of  Wright's  views,  either  from 
their  own  experiments  or  from  a  repetitiou  of  his.  They  conclude 
that  the  formula  GnHi^NOs  ought  to  be  retained,  as  it  is  consistent 
with  all  that  is  known  of  the  alkaloid,  and  they  suggest  that  pro- 
bably the  substances  with  which  Wright  operated  were  mixtures. 

B.  B. 

Morphine  Hydrate.  By  D.  B.  Dott  (Pharm.  J.  Trans.  [3],  18, 
701). — The  author  finds  that,  contrary  to  the  statements  of  all  the 
authorities,  a  temperature  below  lOO""  suffices  to  deprive  morphine  of 
all  its  water  of  crystallisation.  He  infers  from  his  results  that  the 
hydrate  has  the  formula  8CnHi9NO»  +  9HaO,  and  not  CnHuNO,  +  H,0 
as  usually  stated.  B.  IL 
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Derivatives  of  Cinchonine.  By  E.  Junofleisch  and  E.  L^qer 
(Gompt.  rend.t  106,  68 — 71^. — The  isomerides  of  cinchonine  pre- 
viously described  (this  vol.,  p.  380)  are  separated  by  precipitation 
with  soda,  washing  the  precipitate,  and  treating  it  with  ether. 

The  ethereal  solution  is  heated  to  expel  ether,  and  neutralised  with 
hydrochloric  acid.  After  some  days,  cinchonigine  hydrochloride  crys- 
tallises outi,  and  a  fresh  crop  of  crystals  can  be  obtained  by  concen* 
trating  the  mother-liquor.  If  the  mother- liquor  is  then  precipitated  with 
soda,  the  precipitate  extracted  with  ether,  the  ether  expelled,  and  excess 
of  colourless  hydriodic  acid  added,  a  yellow,  crystalline  precipitate  of 
cinchoniline  dihydriodide  is  obtained.  After  separation  of  these  two 
alkaloids,  the  liquid  contains  a  small  quantity  of  a  base  which  has 
yet  to  be  examined. 

The  portion  of  the  original  precipitate  insoluble  in  ether,  is  dis- 
solved in  strong,  boiling  alcohol,  distilled  until  crystals  separate  in  the 
hot  liquid,  and  mixed  with  an  equal  volume  of  water.  After  standing 
overnight,  the  precipitate  is  dissolved  in  water  containing  succinic 
acid,  and  the  solution  concentrated,  when  it  deposits  needles  of  cin- 
chonibine  succinate,  a  further  quantity  of  which  is  obtained  by 
again  concentrating.  The  mother- liquor  is  precipitated  with  soda, 
and  the  precipitate  dissolved  in  colourless  hydriodic  acid  to  form  a 
neutral  solution,  which  after  some  time  deposits  crystals  of  cinchoni- 
fine  hydriodide. 

The  dilute  alcoholic  solution  is  distilled,  and  the  aqueous  residue 
neutralised  with  hydrochloric  acid,  and  filtered  whilst  boiling.  The 
filtrate  deposits  crystals  of  o-hydroxycinchonine  hydrochloride.  When 
no  more  crystals  of  this  compound  can  be  obtained  from  the  concen« 
trated  mother-liquor,  it  is  neutralised  with  soda,  mixed  with  acetone, 
and  the  precipitate  of  /3-hydroxycinchonine  washed  with  acetone. 

C.  H.  B. 

Action  of  Oxalic  Acid  on  Cinchonine  in  Presence  of  Snl. 
phuric  Acid.  By  Cavbntou  and  C.  Gibakd  {Gompt  rend.,  106,  71 — 
73). — Cinchonine  when  heated  at  125 — 130"*  with  oxalic  acid  and 
monohydrated  sulphuric  acid  for  several  days  is  partly  converted 
into  two  bases,  one  of  which  is  soluble  in  both  ether  and  benzene, 
whilst  the  other  is  soluble  in  ether  but  insoluble  in  benzene.  The 
first  has  the  same  composition  as  cinchonine,  but  forms  large  crystals 
which  retain  benzene  unless  heated  at  100° ;  it  dissolves  in  acetone, 
chloroform,  and  methyl,  ethyl,  and  amyl  alcohols.  It  melts  at  125°, 
and  its  lesvorotatory  power  in  a  1  per  cent,  alcoholic  solution  is 
[«]d  —58**  3'.  With  potash,  it  yields  quinoline  and  pyridine-deriva- 
tives.  The  hydrochloride  is  soluble  in  water,  and  crystallises  readily, 
its  rotatory  power  is  [«]0=— 08**  28'.  The  platinochloride  is 
orange-yellow,  and  dissolves  in  h)t  water;  the  sulphate  crystallises 
well,  but  is  very  soluble;  the  chromate  is  orange,  and  somewhat 
soluble  in  water,  differing  in  this  respect  from  cinchonine  chromate. 
The  physiological  action  of  this  base  is  similar  to  that  of  cinchonine, 
but  more  energetic. 

The  base  insoluble  in  benzene  and  the  other  products  soluble  in 
ether  have  not  yet  been  examined.  G.  H.  B. 
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Hygrine.  By  R.  Stockman  (Fharm.  J.  Trans,  [3],  18,  701).— 
Hygrine  exists  in  only  a  very  minute  amount  in  dried  coca  leaves,  pro- 
bably because  it  is  volatilised  in  the  process  of  desiccation,  but  from 
an  alcoholic  extract  of  the  fresh  leaves,  the  author  obtained  it  in  rela- 
tively larger  quantity,  as  a  brown  oily  liquid,  with  a  characteristic 
smell  and  burning  taste,  and  an  alkalo'idal  reaction.  It  is  an  extremely 
irritating  substance,  and  a  drop  placed  on  the  tongue  causes  a  burning 
sensation.  When  a  drop  mixed  with  water  is  injected  under  the  skin 
of  a  frog,  the  animal  dies  after  a  time,  and  all  the  muscles,  bowels, 
and  serous  membranes  are  found  studded  with  minute  hcemorrhages. 
Hence  hygrine  must  be  carefully  eliminated  from  all  therapeutic 
preparations  of  cocaine.  B.  B. 

Oholio  Add.  By  F.  Mtlius  {Z^t,  physiol  Ghem.,  12,  262—266 ; 
compare  Abstr.,  1887,  606,  982). — The  author  repeats  in  detail  his 
method  of  preparing  cholic  acid ;  it  crystallises  from  absolute  alcohol 
in  tetrahedra  of  the  composition  G24Hjo06,C8HeO.  Much  cholic  acid 
remains  in  solution  in  the  alcohol ;  he  considers  it  possible,  although 
he  has  not  worked  definitely  at  the  subject,  that  a  form  of  cholic  acid 
exists  which  does  not  yield  a  crystalline  compound  with  alcohol.  The 
formula  C24H40O5  for  cholic  acid  is  that  originally  ascribed  to  it  by 
Strecker.  He  criticises  the  work  of  Latechinoff  on  this  subject,  who 
has  recently  (this  vol.,  p.  303)  given  C^^H^Os  as  the  formula  for  cholio 
acid.  He  considers  that  the  aniline  and  toluidine  chelates  are  unsuit- 
able compounds  on  the  analysis  of  which  to  found  a  formula,  and 
also  considers  it  improbable  that  such  compounds  as  GtsHisOt  + 
JH2O  -f  JCaH.O,  or  CisHaOd  +  ^HjO  -f  JCHeO  exist. 

W.  D.  H. 

Colour  Reaotions  of  Froteids.  By  E.  Salkowski  (Zeii,  phygiol. 
Ohem,,  12,  215^222). — A  part  of  the  prote'id  molecule  belongs  to  the 
aromatic  group  of  compounds,  and  it  is  on  the  presence  of  aromatic 
radicles  in  protelds  that  the  well-known  colour  reaotions  given 
by  those  substances  depend.  By  the  putrefaction  of  prote'ids,  aro- 
matic substances  are  formed,  which  fall  into  three  groups  :  (1)  the 
phenol-group,  including  tyrosine,  aromatic  hydroxy-acids,  phenol,  and 
cresol ;  (2)  the  phenyl-group,  which  contains  phenylacetic  and  phenyl- 
propionic  acid  ;  and  (3)  the  indole-gronp,  of  which  indole,  scatole,  and 
scatolecarboxylic  acid  are  the  most  important  members.  Whether 
all  three  groups  exist  preformed  in  the  proteid  molecule,  or  whether 
that  molecule  contains  only  one  aromatic  group,  and  the  others  are 
easily  derived  from  this  one  on  decomposition  (Maly),  matters  little  in 
a  solution  of  the  question  investigated,  namely,  on  which  of  the  groups 
do  the  colour  reactions  depend.  These  colour  reactions  were  tried 
with  each  of  the  substances  enumerated,  and  the  following  were  the 
results  obtained : — 

1.  Millon's  Reaction. — This  does  not  occur  in  presence  of  sodium 
chloride.  Kiihne  considers  that  the  reaction  is  due  to  tyrosine; 
O.  Nasse  that  it  is  dependent  on  those  benzene-derivatives  in  which 
only  one  atom  of  hydrogen  is  displaced  by  hydroxyl.  In  this  research, 
it  was  found  to  be  given  only  by  substances  enumerated  under  the  first 
group.     The  precaution  must  be  taken  to  prepare  the  reagent  as 
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originallj  described.  Gelatin  also  gives  the  reaction  fainilj;  the 
purest  gelatin  yields  traces  of  phenol  (Weideland  Giamician,  Ber.,  14, 
1009). 

2.  The  xanthoproteic  reaction  depends  witbont  doubt  on  the  forma- 
tion of  nitro-derivatives.  The  trinitro-albamin  and  oxjtrinitro- 
albnmin  of  L5w  (this  Joamal,  1872,  1028)  areyerj  doubtful  chemical 
units.  Nencki  and  Sieber  (Abstr.,  1885,  826)  have  obtained  para- 
nitrobenzoic  acid  by  the  lUstion  of  fuming  nitric  acid  on  dry  albumin, 
but  as  this  acid  is  colourless,  it  cannot  be  that  which  gives  the 
yellow  colour.  The  substances  enumerated  in  the  first  g^np  give  the 
reaction  strongly ;  those  in  the  third  group  give  it  well,  but  not  so 
well  as  those  in  the  first  group ;  indole  gives  it  feebly,  except  when 
fuming  nitric  atsid  is  used ;  and  the  substances  in  the  second  group  do 
not  give  it  at  all,  or  exceedingly  faintly.  The  xanthoproteic  reaction 
can  be  used  to  determine  peptone  or  perhaps  albumin  quantitatively 
in  an  approximate  manner.  It  is  much  better  than  the  violet  or  pink 
tint  caused  by  copper  sulphate  and  potassium  hydroxide,  as  proposed 
by  Schmidt-Mulheim,  for  three  reasons :  (1)  gelatin  and  gelatin 
peptone  do  not  give  the  xanthoproteic  reaction  ;  (2)  the  shade  as  well 
as  the  intensity  of  the  colour  varies  greatly  in  the  copper  sulphate 
test ;  and  (3)  the  colour  of  the  original  solution  does  not  interfere 
with  this  tc«t,  except  in  very  exceptional  cases. 

8.  The  Adamkiewicz  Reaction, — This  tost  is  given  by  all  proteids, 
including  albomoses  and  peptones,  but  not  by  gelatin  or  its  peptones. 
It  is  not,  however,  a  certain  test,  and  in  the  case  of  albumoses  and 
peptones  is  given  only  with  concentrated  solutions.  It  is  given  only 
\3fj  the  aromatic  substances  of  the  third  (indole)  group,  and  espe- 
dally  by  scatolecarboxylic  acid.  The  addition  of  a  minimum 
quantity  of  potassium  nitrite  intensifies  the  colour,  as  it  does  also  in 
solution  of  proteids ;  a  further  addition  of  that  salt  turns  the  purple 
colour  to  red. 

4.  The  coUmr  reaction  with  strong  hydrochloric  acid  (Liebermann, 
Abstr.,  1887,  1150)  is  not  given  by  any  of  the  aromatic  substances 
enumerated.  W.  D.  H. 

AlbmnoBes  and  Peptones.  By  B.  Neumbistbr  (Zeit.  Biol,  24, 
267— 271).— In  a  former  article  (Abstr.,  1887,  285),  the  author  has 
shown  that  deutero-albumoses  are  more  allied  to  peptones  than  the 
primary  albumoses  (proto-  and  hetero-albumose),  not  only  aetiologically 
but  also  in  their  chemical  reactions.  Dentero-alburoose  is  for  instance 
not  precipitated,  as  are  the  primary  albumoses,  by  saturation  with 
sodium  chloride,  nitric  acid  in  the  absence  of  salt,  nor  by  cnpric 
sulphate.  To  this  list,  must  now  be  added  saturation  with  ammonium 
Bolphate  for  one  variety  of  deutero-albumose ;  the  deutero-albumose 
which  is  formed  from  hetero-albumose,  and  also  that  formed  from 
anti-albumid,  is  completely  precipitated  by  saturation  with  ammo- 
nium sulphate;  but  the  form  of  deutero-albumose  (probably  hemi- 
deutero-albumose)  which  is  formed  from  proto-albumose,  is  to  a 
certain  extent  soluble  in  saturated  solutions  of  ammonium  sulphate, 
even  in  the  presence  of  acetic  or  sulphuric  acid. 

The  different  albumoses  may  be  prepared  in  a  pure  state  as  follows : 


Digiti 


ized  by  Google 


510  ABSTRACTS  OF  OHEMIOAL  PAPERS. 

— "  Witte'a  peptone  *'  is  completelj  dissolved  by  prolonged  digeetioQ 
i?itli  3  per  oent.  hydrochloric  a«id  at  40^ ;  the  solution  is  then 
neutralised,  and  saturabed  with  sodium  chloride;  the  precipitate 
which  contains  the  two  primary  albumoses  is  redissolved,  and  hetero- 
aibumose  precipit*ated  by  dialysing  out  the  salt  from  the  solution. 
The  proto-albumose  remains  in  solution  with  a  certain  amount  of 
deutero-albumose,  from  which  it  is  separated  by  saturating  the  boiling 
solution  with  ammonium  salphate;  the  precipitate  of  proto*albu- 
minose  is  collected,  redissolved,  and  the  saturation  repeated  until  the 
filtrate  does  not  give  the  biuret  reaction.  Its  solution  is  then  dialysed, 
concentrated,  alcohol  added,  and  the  resulting  precipitate  washed 
with  ether  and  dried  in  a  current  of  dry  air.  The  hetero-albumose  is 
purified  by  prolonged  washing  with  cold  water,  in  which  it  is,  how- 
ever, not  so  insoluble  as  has  been  hitherto  supposed  (this  solubility 
increases  at  a  temperature  of  40°)  ;  it  is  then  redissolved,  precipitated 
by  ammonium  sulphate,  and  the  rest  of  the  process  is  ihe  same  as 
with  proto-albumose. 

The  deutero-albumoses  are  present  in  the  filtrate  after  the  precipita- 
tion of  the  primary  albumoses;  they  are  separated  from  the  peptone 
by  means  of  acetic  acid  saturated  with  ammonium  sulphate ;  the  pre* 
cipitate  of  the  deutero-albumoses  is  dissolved  in  water,  boiled,  and 
saturated  with  ammonium  snlphate ;  a  certain  amount  of  the  hemi- 
deutero-albumose  remains  in  solution ;  the  precipitated  deatero-albu- 
mose  is  redissolved  and  the  operation  repeated,  until  a  precipitate  is 
obtained  which  is  wholly  soluble  in  water,  and  on  saturating  which 
with  ammoniam  sulphate  no  proteid  is  left  in  solution ;  this  deutero- 
albumose  is  then  freed  from  salt  and  purified  as  in  the  other  cases. 
The  hemi-deutero-albumose  is  obtained  by  concentrating  the  filtrates. 

W.  D.  H. 

Naclein  from  Yeast:  Artificial  Preparation  of  Nuclein  from 
Albnmin  and  Metaphosphoric  Acid.  By  L.  Libbekmann  {Ber.^ 
21,  598—600). — The  results  here  detailed  seem  to  show  conclusively 
that  the  nucleins  are  compounds  of  albumins  with  metaphosphorio 
acid.  When  yeast  nuclein  is  extracted  with  cold  dilute  nitric  acid, 
metaphosphorio  acid  goes  into  solution,  whilst  the  residue  no  longer 
gives  the  characteristic  reactions  of  nuoleln.  On  the  other  hand,  the 
precipitate  obtained  by  adding  metaphosphorio  acid  to  a  solution  of 
egg  albumin,  cannot  be  distinguished  from  the  nucleins  either  in  oom- 
position  or  reactions.  It  is  strange  that  this  precipitate,  so  well 
known  in  testing  for  albumin,  should  never  have  been  investigated. 

A,  J.  G. 

Resistance  of  Haamogiobin  towards  different  Decomposing 
Agents.  By  F,  Kbuosr  (ZeiL  Biol.,  24,  318— 335).— The  hemo- 
globin of  different  animals  differs  in  solubility,  in  the  readiness  with 
with  it  crystallises,  and  in  crystalline  form.  KSrber  (Inaug,  Distertn 
Dorpat,  1866)  stated  that  hemoglobin  differs  also  in  the  readiness 
with  which  it  is  decomposed  by  such  reagents  as  acetic  acid  and 
sodium  hydroxide.  He  published  tables  of  numerous  comparative 
observations  on  the  resistance  to  decomposition  of  the  hsomoglobin  of 
difiEerent  animals.  He  found  that  the  absorption-bands  of  hemoglobin 
of  the  dog  and  man  disappeared  within  a  minute  after  the  addition 
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of  these  reagents,  wliereas  in  that  of  herbivt>rou8  animals  the  bands 
did  not  completely  disappear  for  several  hours  when  similarly  treated. 
He  obtained  solutions  of  h»moglobin  of  approximately  eqaal  strength 
bj  dilating  the  defibrinated  blood  with  water,  till  it  assumed  a  standard 
tint.  K(5rber*s  results  have  be«n  considerably  criticised  (for  instance, 
by  Preyer,  Die  BVathrysialle^  JTenfi,  1871,  p.  61),  as  his  experiments 
weie  not  made  with  pure  hssmoglobin,  but  in  the  presence  of  the  other 
constituents  of  the  blood. 

The  present  research  was  undertaken  with  a  view  of  testing  the 
same  matter  similarly,  but  accompanied  by  control  experiments  with 
pure  hemoglobin ;  the  hsemoglobin  was  estimated  by  means  of  Hiif  ner's 
spectrophotometer  (Abstr.,  1887,  1126).  The  blood  crystals  were 
dissolved  in  a  O'l  per  cent,  solution  of  sodium  hydroxide  instead  of 
distilled  water.  The  h»moglobin  of  the  dog  and  horse  only  were 
examined  as  examples  of  the  pigment,  in  which  Eorber  states  the 
difference  ta  their  resistance  to  decomposition  is  very  marked.  The 
time  between  the  addition  of  the  reagent  and  the  disappearance  of  the 
absorption-band  was  noted  The  following  gives  in  tabular  form  an 
example  of  the  kind  of  experiment  performed  and  results  ob- 
tained :— 


Time  in  MinvUes  in  which  «  10  per  oenL  Solutien  of  Acetio  Add  and 
Sodvun^  Hydroxide  respectively  catued  the  Decomposition,  of  0'05 
gram  of  Meemogiobin  in  Solutvm, 


Amount  of 

acetic  acid 

added  in  c.c. 

Time. 

Amount  of 

soda  added 

in  C.C. 

Time. 

Dog. 

Horse. 

Dog. 

Horse. 

Blood  and  water  ... 

n                •  •  • 
i»                ••  • 

0-6 
10 
1-6 

64 
24 
10 

850 
219 
111 

0-25 
0-50 
1-00 

78 
10 
1-5 

880 

104 

54 

Eflemoglobin     after 
one  orystaUisation 
dUsolved  in  water 

0-6 
10 
1-6 

65 
26 
12 

850 
189 
106 

0*25 
0-50 
I'OO 

77 
11 
1-25 

810 
104 

44 

Hamoglobm     after 
two  crjRtallisations 
disBolred  in  water 

0-5 
1*0 
1-6 

65 
24 
12 

850 
189 
106 

0-25 
0-50 
1-00 

79 
11 

1 

810 
104 

'44 

That  it  is  the  iMsmoglobin  itself  and  not  any  otker  constituent  of 
the  blood  that  causes  this  difEerence  was  shown  by  taking  the  blood 
corpuscles  of  one  animal,  and  by  the  use  of  a  centrifugal  separator 
ridding  them  of  serum,  and  then  adding  the  sermm  of  f  he  other  animal 
to  the  corpuscles.  The  hsBmoglobin  nnder  these  circumstances  retained 
its  characteristic  resistance  to  the  reagents  used. 

The  conclusions  finally  drawn  from  such  experiments  are: — (1.)  That 
Korber's  statement  regarding  fche  great  difference  in  the  power  with 
which  the  haemoglobin  of  these  two  animals  resists  the  deoompoeing 
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action  of  aoebic  acid  and  sodinm  hydroxide  is  perfectly  correci,  and  that 
moreover  Korber's  method  is  one  which  leads  to  correct  resalts. 
(2.)  That  this  difference  is  due  to  a  difference  in  the  chemical  com- 
position of  the  haomoglobin  itself.  (3.)  The  difEerence  between  the 
resistance  of  the  two  forms  of  haomoglobin  examined  increases 
with  the  quantity  of  the  reagent  used.  (4.)  Within  the  limits  of 
the  quantities  used  in  experiments,  such  as  the  one  given  here  in 
detail,  sodium  hydroxide  is  the  more  powerful  reagent  of  the  two. 

W.  D.  H. 
Activity  of  Reduotion  of  Ozyhsamoglobin.    By  A.  Henocqus 
(Gompt  rend,,  106,  146 — 147). — ^An  account  of  the  variations  in  the 
activity  of  reduction  of   oxyhsBmoglobin  in  various  diseases  under 
the  influence  of  various  drugs.  C.  H.  B. 


Physiological    Chemistry. 


Rapid  Absorption  of  Carbonic  Anhydride  from  Expired  Air. 

By  A.  d*Ae80nval  {Gompt  rend.  Soc.  Biol,  4,  750 — 751,  and  751 — 
753). — The  dijfficulty  of  wholly  absorbing  all  the  carbonic  anhydride 
from  expired  air  is  completely  overcome  by  submitting  the  air  to  a 
fine  spray  of  the  potash  solution.  This  is  accomplished  with  an 
apparatus  which  is  essentially  a  spray-producer.  The  spray  is  pro- 
duced bv  suction,  and  the  expired  air  drawn  throngh  a  tube  with 
which  the  spray-producer  is  concentric.  An  apparatus  is  also  de- 
scribed for  permitting  a  person  to  breathe  in  a  limited  atmosphere  of 
constant  composition,  and  for  registering  the  absorption  of  oxygen, 
and  the  disengagement  of  carbonic  anhydride.  J.  P.  L. 

Absorption  of  Carbonic  Anhydride^  and  Oraphic  Record  of 
the  Carbonic  Anhydride  Expired.  By  M.  Hanriot  and  C.  BicHeT 
(Gompt,  rend,  Soc.  Biol,,  4,  753 — 754). — Complete  absorption  of  the 
carbonic  anhydride  is  effected  by  passing  the  air  through  a  burette 
IJ  metres  long  filled  with  broken  glass  over  which  potash  flows.  A 
method  is  explained  for  graphically  recording  the  oxygen  absorbed 
and  carbonic  anhydride  exhaled.  J.  P,  L. 

Formation  of  Ammonia  in  the  Panoreatio  Digestion  of 
Fibrin.  By  E.  Stadklmann  {Zeit  Biol,,  24,  261— 266).— Hirschler 
(Abfltr.,  1886,  726)  has  stated  that  small  quantities  of  ammonia  are 
formed  during  the  pancreatic  digestion  of  fibrin ;  but  as  in  his  ex- 
periments the  fibrin  that  was  used  had  not  been  previously  boiled, 
and  the  mixtures  were  not  thymol ised  or  otherwise  rendered  anti- 
septic,  his  results  are  not  considered  satisfactory.  In  the  present 
research,  such  antiseptic  measures  were  adopted,  and  putrefaction 
entirely  prevented.  Some  of  the  mixtare  before  digestion  was  dis- 
tilled with  sodium  carbonate,  and  the  distillate  titrated  with  sul- 
phuric acid  ;  a  small  amount  of  ammonia  was  present,  but  this  was 
not  increased  even  after  digestion  had  gone  on  for  10  days. 
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The  conclusion  was  therefore  drawn,  either  that  no  ammonia  is 
formed,  or  that  if  it  is,  it  is  combined  in  such  a  manner,  that  distilling 
with  sodinm  carbonate  does  not  drive  it  ofP. 

To  solve  this  question,  the  following  method  was  adopted ;  the 
digestive  mixtnre  was  filtered ;  the  filtrate  distilled,  and  the  distillate 
received  in  hydrochloric  acid ;  to  the  residue,  a  few  drops  of  acetic 
acid  were  added,  then  excess  of  magfiesia  usta,  and  it  was  again 
distilled,  and  the  distillate  collected  as  before.  Both  filtrates  were 
evaporated  and  treated  with  platinic  chloride ;  the  resulting  precipi- 
tates washed  with  alcohol  and  ether,  ignited,  and  the  ammonia 
calculated  from  the  weight  of  the  platinum  residue. 

By  this  method,  it  was  found  that  Hirachler's  statement  was  fully 
confirmed  as  to  the  occurrence  of  ammonia;  although  whether  it  is 
present  as  an  ammonium  salt,  or  in  some  hitherto  unknown  organic 
compound,  there  is  not  sufficient  evidence  to  say.  W.  D.  H. 

Influence  of  Fhenylacetio  Add  on  Protei'd  Metabolism.  By 
E.  Salkowski  and  A.  Kotoff  (Zeit.  physioL  Chem.,  12,  222—226).— 
Researches  were  made  on  dogs : — the  anicoal  first  received  50  c.c.  of 
milk  only  daily  for  a  few  days,  and  then  for  some  days  with  the  addition 
of  2  grams  of  sodium  phenylacetate  dissolved  in  water.  The  animaLs 
generally  died  in  three  or  four  days  after  this  compound  was  given. 

Taking  an  average  of  the  five  series  of  researches,  the  following 
numbers  were  obtained  relating  to  the  .amount  of  nitrogen  and  sul- 
phuric acid  passed  in  the  24  hours : — 

Daily  average. 


N.  Total  SO,.  Combined  SOj. 

Phenylacetic  acid  not  given  . •     1-254  0*120  0038 

„  given 1-921  0*256  0028 

The  decomposition  of  proteid  is  thus  increased,  though  why  the 
amount  of  sulphuric  acid  is  increased  in  such  greater  proportion  than 
the  nitrogen  it  is  at  present  impossible  to  say.  The  decrease  in  the 
combined  sulphuric  acid  (ethereal  hydrogen  sulphates)  is  doubtless 
due  to  the  antiseptic  action  of  the  compound  administered.  As  was 
pointed  by  Miiller  {Zeits,  f.  KUn,  Med.,  12,  19),  the  absolute  quantity 
of  ethereal  hydrogen  sulphates  in  the  urine  is  a  much  more  correct 
measure  of  the  amount  of  putrefaction  going  on  in  the  intestine,  than 
the  relation  between  those  sulphates,  and  the  normal  sulphates  of  the 
urine.  W.  D.  H. 

The  Output  of  Chlorides  in  its  Relation  to  Metaboliam.  By 
A.  Kast  {Zeitphynol  Ghem.,  12,  267— 284).— The  autpmatic  regula- 
tion of  the  discharge  of  chlorides,  according  to  Forster  {ZeU,  Biol.,  9, 
297),  depends  on  the  decomposition  of  prote'ids;  the  ''circulating 
protei'ds  '  (Yoit)  which  are  in  combination  with  much  salt  being 
decomposed  before  the  ''tissue  prote'ids,''  which  are  comparatively 
poor  in  the  amount  of  salt  associated  with  them.  This  view  is  sup- 
ported by  Rohmann  {Zeit.  hlin,  Med,,  1),  among  others,  who  points  out 
that  the  clinical  facts  observed  in  fever,  especially  in  pneumonia,  with 
regard  to  the  diminution  of  chlorides  in  the  urine,  fully  bear  it  out. 
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As  a  result  of  the  present  researches,  this  theory  mnst,  however,  he 
modified.  The  chief  observations  made  are  as  follows.  Chloroform 
poisoning  is  followed  by  an  increase  of  the  amount  of  chlorine  in  the 
nrine  (see  Abstr.,  1867,  612),  and  this  is  accompanied  by  the  presence 
of  abundance  of  biliary  colouring  matter  in  that  secretion.  In  chronic 
chloroform  poisoning,  the  total  metabolism  that  ensues  is  diminished, 
and  the  animal  gains  weight. 

Starvation  in  animals  previously  deprived  of  chlorides  produces  an 
increase  in  the  chlorides  excreted  (Forster). 

Removal  of  blood  from  a  dog  produced  a  considerable  diminution 
of  the  chlorides  excreted  for  the  foar  days  following  the  venesection. 
The  diet  of  the  animal  in  this  and  similar  experiments  was  constant. 
This  coincides  with  what  is  known  clinically  with  regard  to  the 
diminution  of  chlorides  in  the  urine  after  hennorrhagea  in  man.  The 
inflaeoce  of  carbonic  oxide  was  next  investigated ;  in  normal  animals, 
and  in  those  who  have  been  previously  saturated  with  a  large  excess  of 
chlorides  in  the  diet,  carbonic  oxide  poisoning  was  followed  by  lessen- 
ing of  the  chlorides  excreted ;  whilst  in  those  which  had  been  pre- 
vionsly  deprived  of  chlorides,  it  prodaced  an  increase  of  the  total 
chlorides  of  the  urine.  The  minimum  of  chlorides  in  the  first  case 
was  reached  a  few  days  after  the  poisoning ;  and  the  less  chlorides  in 
the  urine  the  more  strongly  did  that  secretion  reduce  Fehling's 
solution.  If  Forster'^B  explanation  of  the  excretion  of  chlorides  is 
correct,  it  must  also  be  supposed  that  under  certain  conditiofis  the 
reverse  is  also  true;  namely,  that  the  "organ-albumin"  contains 
more  salt  than  the  '^circulating-albumin."  Phosphoras  poisoning 
was  found  to  produce  abundant  destruction  of  proteld  with  rise  of  the 
daily  nitrogen  in  the  urine,  but  a  diminished  quantity  of  chlorides. 

In  view  of  the  appearance  of  biliary  colouring  matter  in  the  urine 
of  chloroform  narcosis,  it  was  thought  possible  that  some  relation 
might  exist  between  the  destruction  of  red  corpuscles  and  the 
amoant  of  chlorides  in  the  urine.  Bui^e  (ZBit,  Biol^  12^  191)  has 
shown  that  sodium  chloride  is  a  constant  constituent  of  red  blood 
corpuscles.  With  a  view  to  testing  this  opinion,  pyrogallol  was 
administered  to  dogs ;  this  produced  blood-tinted  arine,  albuminuria, 
and  greatly  increased  chlorides  in  the  urine ;  this  corresponds  with  the 
destructive  inflaence  of  this  drug  on  the  red  corpuscles.  The  admin- 
istration of  toluylenediamine  produces  similar  result,  but  is  more 
trustworthy  as  it  produces  no  albuminuria.  Albuminuria  in  Bright's 
disease  is^  however,  not  necessarily  associated  with  an  increased  dis- 
charge of  chlorides^ 

The  coQclnsiou  is  therefore  drawn  that  there  are  two  distinct 
factors  concerned  in  regulating  or  altering  the  omoont  of  chlorides  in 
the  urine ;  first,  proteid  metabolism,  to  which  the  output  of  chlorides 
is  usually  in  the  inverse  ratio,  and  secondly,,  disintegration  of  red 
blood  corpuscles,  to  which  it  stands  in  a  direct  ratio.  That  when, 
moreover,  the  two  processes  occur  simultaneously,  the  final  result 
depends  on  which  of  them  it  is  which  preponderates.        W.  D.  H. 

Fate  of  Pyridine  in  the  Organism.  By  O.  pe  Conince  (Cofm>i. 
rend.  Soc.  Biol,  4,  765— 766).— His  {Archiv  Expt  Path,  Fharm,y  22, 
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253)  'stateB  tliat  pyridine  acetate  when  given  by  the  fitomach  to  dogs 
does  not  pass  throngh  unchanged,  but  appears  in  the  nrine  as  picoline, 
€«HtN,  of  which  he  prepared  the  platinochloride  and  anrochloride. 

This  is  contraiy  to  the  author's  experience.  In  a  series  of  ezperi« 
ments  which  he  made  in  conjunction  with  Bochefontaine  in  1884 
with  the  hydrochloride^  pyridine  was  always  secreted  unchanged, 
at  least  the  greater  part,  in  urine,  saliva,  and  breath.  The  dis- 
crepancy might  possibly  be  ezpllained  by  assuming  the  addition  of  a 
CHj-group  to  the  pyridine  moleeule  as  a  result  of  the  decomposition 
t)f  ike  acetate  in  the  body.  J.  P.  L. 

Nutritive  Value  of  Vegetable  Proteids  compared  with  that 
of  Animal  Proteids.  By  J.  Buvgibs  (Zeit.  Biol,  24,  351—381).— 
These  experiments  were  carried  out  in  human  beings.  Tables  are 
given  of  the  diets  employed,  at  one  time  containing  animal  food,  at 
another  being  an  almost  exclusively  vegetable  diet.  In  all  the  con- 
stituents of  the  food,  the  nitrogen,  h^t,  extractives  free  from  nitrogen, 
sugar,  and  alcohol  were  estimated  ;•  and  the  urine  mad  faeces  were 
daily  examined,  the  nitrogen  especially  being  estimated;  simultaneous 
observations  wer^  made  on  the  body-weight.  The  conclusions  that 
are  drawn  from  the  results  obtained  may  be  thus  summarised : — 

Vegetable  proteids  containing  an  equal  amount  of  nitrogen  can  be 
substituted  for  the  animal  proteids  which  were  used  without  the 
nitrogenous  balance  of  the  body  being  disturbed.  Beans  and  peas 
load  the  intestinal  tract  very  muc^,  both  in  respect  of  their  solid 
constituents  and  d  the  gases  formed  from  them;  meat  and  rice 
have  not  this  disadvantage.  This  and  other  contra-indieations  of  a 
similar  nature  would  render  an  exclusively  vegetable  diet  undesirable. 
The  acidity  of  the  stomach  and  also  that  of  the  urine  is  much  smaller 
wlien  the  diet  is  exclusively  vegetable  than  when  a  mixed  diet  is  taken. 

Milk,  if  it  is  not  taken  as  the  exclusive  means  of  nutrition,  is  in 
adults  also  very  completely  digested.  The  questions  of  tine  difference 
ilk  cost  ol  the  two  diets  was  found  to  be  regulated  only  by  the  cost  of 
heating  the  oven. 

The  mean  valuies  given  by  Moleschott  as  the  dailv  amount  of 
nvtriment  necessary  were  not  found  to  be  too  low  for  toe  climate  in 
which  the  experiments  were  carried  out  (Holland).  Kjeldahrs 
method  of  estimating  nitrogen  was  found  to  be  the  best  not  only  for 
vrine  and  milk,  but  for  feaces  also.  The  method  of  Ffliiger  and 
Bohland  for  estimating  quickly  and  approximately  the  nitrogen 
in  human  urine  yields,  especially  when  the  ui*ine  is  rich  in  urea, 
better  results  than  the  improved  Ldebig'a  method.  W.  D.  H. 

CelluloBe  in  the  Nutrition  of  Herbivorous  Animals.  By 
W.  V.  Knibbiem  (Zeit.  Biol.,  24,  293^305).— In  a  paper  by  Weiske 
and  others  (Abstr.,  1886,  728),  the  conclusion  waj»  drawn  that  cellu- 
lose does  not  economise  the  deecmpositioB  of  proteld,  which  was 
precisely  the  opposite  conclusion  to  that  whieh  t.  Knieriem,  from  his 
former  experiments,  arrived  at  (Abstr.,  1885, 910).  The  pi*eBent  paper 
.takes  up  the  subject  again,  the  author  reiterating  his  former  views,  and 
criticising  the  methods,  results,  and  conclusions  of  Weiske. 

jy.  D   H. 
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Physiolgical  Action  of  Albnmoses  and  Peptones.     By  R. 

Neumeister  (ZeU.  Biol,  24,  272— 292).— The  fate  of  the  products  of 
digestion  of  proteids  has  been  the  subject  of  researches  by  Maiy,  by 
Plosz  and  Gyergyki,  by  Adamkiewicz  and  others.  Schmidt- 
Miilheim  (du  Bois  Bey  moneys  Archiv,  1880,  33)  thonght  that  the 
products  of  digestion  were  absorbed  as  such,  and  in  the  blood  became 
quickly  transformed  int*o  albumin.  An  injection  of  so-called  peptone 
(really  albumoses  and  peptones)  into  the  circulation,  vanished  as 
such  in  a  few  minutes,  and  was  not  observed  in  the  urine ;  this  did 
not  occur  when  "peptone''  was  mixed  with  shed  blood.  After 
abundance  of  proteid  food,  small  quantities  of  "peptone"  were 
found  in  the  circulating  blood. 

Hofmeister  (Zeit.  physiol,  Ohem.,  1881,  127)  found,  on  the  other 
hand,  that  injection  of  '*  peptone"  into  the  circulating  blood  was  fol- 
lowed by  its  rapid  disappearance  from  the  blood  and  appearance  in 
the  urine.  But  it  as  quickly  disappears  if  the  quantity  injected  is 
sufficient  to  so  lower  the  blood  pressure  as  to  suppress  the  secretion 
of  urine  altogether.  He  considers  that  it  collects  in  certain  organs, 
liver,  kidneys,  Ac,,  under  these  circumstances.  He  was  able  sometimes 
to  discover  peptone  in  the  circulating  blood  during  digestion,  but 
supposes  that  ordinarily  it  enters  into  combination  with  the  white 
blood  corpuscles  and  so  escapes  detection. 

In  the  present  paper  it  is  shown  that  the  methods  used  by  the  investi* 
gators  just  q noted,  for  the  identification  of  peptones  is  untrustworthy; 
the  method  of  heating,  after  acidifying  to  remove  other  proteids,  and 
then  calling  the  still  soluble  proteVd,  "  peptone,"  if  it  gives  the  biuret 
action,  is  a  method  which  in  reality  leads  to  the  formation  of  small 
quantities  of  primary  albumose,  as  heating  with  acid  is  one  means  of 
obtaining  these  hydration  products  of  proteids.  Milk  is  taken  as  an 
example  of  a  substance  in  which  such  artificial  products  have  been 
described  under  the  name  of  peptone,  hemialbumose,  lactoprotein,  A^c, 
by  various  observers  as  normal  constituents  of  that  secretion.  Pus  also, 
which  is  generally  said  to  contain  peptone,  was  found  by  improved 
methods  to  contain  none.  These  improved  methods  are  as  follows : — 
First,  the  liquid  is  precipitated  by  alcohol ;  the  proteid  precipitate  is 
allowed  to  remain  under  absolute  alcohol  for  some  weeks,  by  which  time 
all  proteids  but  albumoses  and  peptones  are  rendered  insoluble ;  the 
albumoses  and  peptones  can  then  be  removed  by  extracting  the  precipi* 
tate  with  water,  and  identified  in  solution  by  their  characteristic  tests. 
Peptone  and  one  form  of  deutero- albumose  could  be  identified  in  the 
blood  by  first  receiving  it  into  a  solution  of  anmionium  sulphate  to 
prevent  coagulation ;  then  dissolving  the  corpuscles  by  adding  ether ; 
removing  the  ether;  and  saturating  with  ammonium  sulphate  and 
filtering;  the  filtrate  would  contain  deutero-albumose  and  peptone  if 
present.  The  lymph,  urine,  and  other  fluids  can  be  similarly  inves- 
tigated. It  was  found  that  peptones  or  albumoses  never  (or  only  in 
the  merest  traces)  occurred  in  the  blood  or  lymph,  even  when  the 
most  energetic  digestion  of  proteids  was  going  on  in  the  alimentair 
canal.  It  was  found  that  injection  of  albumoses  or  peptones  or  both 
into  the  circulation  was  followed  by  their  rapid  and  complete  dis* 
appearance  therefrom  and  appearance  in  the  urine  within  10  minutes, 
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Isoth  in  tlie  dog  and  rabbit;  bat  they  also  diaappear  when  the 
ureters  are  tied.  There  was  no  rise  of  temperatare  as  described  bj 
Ott  and  Collmar  (Med,  News,  1887,  February  19).  In  the  dog,  it  was 
found  that  the  albumoeefl,  after  the  injection,  underwent  hydration 
before  they  appeared  in  the  urine ;  the  primary  albumoaes  appearing 
mostly  as  deutero-albnmoses,  and  the  deutero-albumoses  as  peptones. 
This  occurred  in  the  urine  when  it  was  acid,  neutral,  or  alkaline, 
and  could  not  be  due  to  digestion  by  the  pepsin  contained  in  the 
urine,  when  the  latter  remained  in  the  bladder.  Albumoaes  even 
when  mixed  with  acid  urine  underwent  no  such  cliange ;  the  large 
percentage  of  salts  present,  and  the  fact  that  the  acidity  is  not  due  to 
free  acid  would  prevent  this.  Contact  of  the  albnmoses  with  freshly- 
drawn  blood,  or  with  fresh  organs  such  as  liver  or  kidney,  also  caused 
no  chanee  in  them.  The  view  is  advanced  that  they  are  digested  by 
the  pepsin  secreted  by  the  kidneys  in  the  urinary  tubules  where  there 
is  momentarily  a  formation  of  free  acid.  In  the  rabbit,  no  such 
change  occurs ;  the  urine  eentains  no  pepsin  in  this  animal,  and  the 
albumoees  injected  into  the  circulation  are  secreted  as  such. 

W.  D.  H. 

Physiological  Action  of  the  Prodacts  of  Incomplete  Com. 
bturtlon  of  niaminating  Gas.  By  N.  Gbbhant  (Oompt.  rend, 
Boc.  Biol.j  4,  779' — 780). — To  determine  the  action  of  the  products 
of  the  incomplete  combustion  of  illuminating  gas,  a  dog  was  placed 
for  two  hours  in  a  chamber  of  12  cubic  metres'  capacity,  in  which  a 
Bunsen  burner  burning  at  the  bottom  was  also  placed. 

A  comparison  of  the  gases  of  the  blood  taken  from  the  carotid 
artery,  before  and  after  the  experiment,  showed  that  the  oxygen  of 
the  original  blood  was  almost  wholly  displaced  by  carbonic  oxide. 

J.  P.  L. 

Action  of  Ethylene  Chloride  on  the  Cornea.  By  B.  Dubois 
and  P.  Eoui  (Oompt  rend,  8oc,  Biol,  4,  584— 585).— With  the 
object  of  establiBhing  some  relation  between  chemical  constitution 
and  physiological  action,  the  authors  have  commenced  the  study  of 
the  chlorine-derivatives  of  ethane,  many  of  which  possess  anaasthetic 
properties.  The  first  compound  they  have  expenmented  with  is 
ethylene  chloride,  which  is  found  to  have  a  remarkable  action  on  the 
oomea. 

If  a  dog  IB  ansBsthetised  for  one  hour  by  inhalaticm  of  ethylene 
ehloride,  or  if  the  oompoand  is  injected  subcutaneously,  both  corneas, 
especially  if  the  ansBsthetising  is  repeated  after  the  lapse  of  24  to 
36  hours,  become  opalescent  and  of  a  blnish-white  tint,  which  give  to 
tbe  animal  a  strange  appearance,  the  curves  of  the  cornea  become 
especially  exaggerated  in  the  vertical  meridian,  where  it  is  easy  to 
show  astigmatism.  The  bluish-white  tint  and  the  abnormal  promi* 
nence  of  the  cornea  recall  a  double  symmetrical  opaque  anterior 
staphyloma.     This  experimental  lesion  is  permanent. 

Operation  for  glaucoma  was  saccessfolly  performed  on  one  of  the 
animals ;  the  eye  operated  on  remaining  transparent  whilst  the  other 
became  opaque ;  the  cornea  is  the  only  part  of  the  eye  which  appears 
to  be  affected.  J.  P.  L. 

VOL.  Liv.  2  m 
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Pigments  of  Melanotic  Sarcomata.  By  K.  A.  H.  Mornbr 
(Zeit  physiol  Ohm.,  12,  229— 240).— Nencki  {Arch,  exp.  Pathol. 
Pha/rm.^  24,  27)  has  criticised  the  previous  publication  of  the  author 
on  this  subject  (Abstr.,  1887,  168).  The  present  reply  to  this  criti- 
cism points  ont  that  in  the  previous  paper  it  is  distinctly  stated  that 
the  analyses  given  refer  to  two  different  pigments,  one  soluble  and 
the  other  insoluble  in  acetic  acid,  and  not  to  one  only  as  Nencki  has 
supposed. 

The  author  also  shows  that  in  Nencki's  analyses  very  great 
differences  occur,  and  that  in  some  cases  the  percentages  are  incor« 
rectly  calculated.  W.  D.  H. 

Therapentio  Bubstitntes  for  ChryBarobin.  By  G.  Libberva5v 
(Ber.,  21,  447—462). — The  analogy  of  the  lenco-derivatives  of  the 
anthraquinone-dyes  (this  vol.,  p.  492)  to  chrysarobin,  the  active  prin- 
ciple of  Goa  powder,  suggested  that  the  therapeutic  action  would  be 
similar.  This  has  proved  to  be  the  case,  as  it  is  foand  that  they  will 
also  cure  those  skin  diseases  for  which  chrysarobin  is  at  present 
employed.  They  are,  therefore,  being  made  on  the  commercial  scale 
under  the  name  of  **  anthrarohvns  ;  "  the  term  anthrarohin  being  more 
particularly  applied  to  the  reduction  product  from  commercial 
alizarin.  The  reduction  on  the  large  scale  is  best  effected  by  means 
of  zinc-dust  and  ammonia.  The  activitv  of  anthrarohin  is  reported  to 
be  about  equal  to  that  of  chrysarobin,  but  more  intense  than  that  of 
pyrogallol ;  anthrarohin  has  the  advantage  that  it  does  not  prodaoe 
inflammation  of  the  skin. 

The  author  is  inclined  to  attribute  the  therapeutical  activity  of 
both  chrysarobin  and  the  anthrarobins  to  their  great  affinity  for 
oxygen.  A.  J.  G. 

Urea  and  Total  Nitrogen  in  Human  Urine.    By  W.  Cahercb 

(Zeit,  Biol,  24, 306— 317).— Of  every  100  grams  of  nitrogen  obtained" 
from  urine,  90  are  on  the  average  derived  from  urea  and  ammonia ; 
and  the  remaining  10  from  other  nitrogenons  constituents  called 
extractives.  The  obje<.'t  of  this  research  was  to  determine  the  rela- 
tion between  these  two  sources  of  nitrogen  under  certain  conditions. 
The  total  nitrogen  was  estimated  by  the  Varrentrapp-Will  method, 
and  the  nitrogen  from  urea  by  HUfner's  hypobromite  method;  the 
small  amount  of  nitrogen  yielded  by  uric  acid  and  creatinine  on  treat- 
ing urine  with  hypobromite  was  not  taken  into  account,  so  that  the 
percentage  differences  in  the  tables  given  are  a  little  too  small. 

For  15  days,  the  total  urine  in  each  24  hours  was  collected,  its 
quantity  measured,  its  specific  gravity  taken,  and  the  nitrogen  in  it 
estimated  by  the  two  methods.  The  average  of  the  results  of  the 
15  days,  the  average  of  those  of  the  seven  of  the  15  days  when  the 
total  percentage  of  nitrogen  was  above  the  average,  and  the  average 
of  those  of  the  remaining  eight  days  when  it  was  below  the  average, 
are  given  in  the  following  table : — 
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Specific  gravit J 

Quantity  in  c.c 

Total  nitrogen 

Nitrogen  tram  urea 

Total  nitrogen.  ....*!  I 

Nitrogen  from  urea  >  per  cent.  > 
Difference J  J 


Arerage  results  per  diem 


For  the  seren 

For  the  cijht 
days  in  which 

For  the 

days  in  which 

fifteen  dajs. 

the  arerage 

the  average  was 

was  exceeded. 

not  reached. 

1-016 

1018 

1-OU 

1840 

1488 

2U7 

16-06 

16-77 

16-81 

14  16 

14-13 

U-17 

0-878 

106 

0-76 

0-769 

0-96 

0-66 

11-9 

10-4 

18-1 

From  this  ifc  appears  that  the  increane  of  the  total  quantity  of  nriue 
excreted  is  accompanied  by  diminished  specific  gravity,  and  that  the 
excretion  of  extractives  is  increased  botii  absolutely  and  proportion- 
ally to  the  total  of  nitrogenous  sabstances  in  the  urine ;  the  total 
quantity  of  nitrogen  from  extractives  in  the  group  of  seven  days 
averaging  1*64  gram,  and  in  the  other  group  2*14.  A  seoond  series 
of  ol^rvations  was  made  to  determine  the  inflnenoe  of  prote'id  food 
on  the  output  of  both  sources  of  nitrogen.  The  experiment  was 
carried  ont  on  four  persons,  each  of  whom  partook  of  one  meat  meal 
in  the  24  hours,  and  whose  urine  was  collected  at  intervals  of  three 
hours.  Details  similar  to  those  enumerated  in  the  previous  experi- 
ments are  tabulated,  and  the  general  results  are  the  following: — 
The  increase  in  both  kinds  of  nitrogen  commences  almost  immediately 
after  the  digestion  of  the  prote'id  food ;  the  nitrogen  derived  from 
urea  reaches  its  maximum  in  from  7  to  10  hours,  whilst  that  derived 
from  the  extractives  is  greatest  in  the  four  first  hours  after  the  com- 
mencement of  the  meal.  The  percentage  difference  is  greatest 
daring  the  first  three  hours  and  smallest  12  hours  after  the  meal. 
The  quantity  of  urine  is  smallest  during  the  first  four  hours,  and 
greatest  from  7  to  10  hours  after  the  meal ;  the  most  concentrated 
urine  is  thus  accompanied  by  the  secretion  of  the  maximum  of  extrac- 
tives, which  is  the  opposite  to  the  general  result  obtained  from  the 
first  series  of  experiments. 

From  the  large  number  of  experiments  performed,  it  is  found  that 
on  the  average  for  every  100  grams  of  nitrogen  found  by  Hiifner's 
method,  13*6  must  be  added  to  obtain  the  total  nitrogen ;  and  this 
method  of  calculating  the  total  nitrogen  gives  very  good  practical 
results.  W.  D.  H. 

Cystin  in  Normal  Urine.  By  E.  Goldmann  and  E.  Baumann 
(Zeit  phyaiol  Chem.,  12,  254— 261).— Stadthagen  (Abstr.,  1885, 
830)  has  stated  that  normal  urine  contains  no  cystin,  or  only  minimal 
quantities  of  that  substance.  In  12  experiments,  the  average  amount 
of  sulphur  from  cystin  or  allied  substances  was  only  0*0003  gram  per 
litre  of  urine. 

2  m  2 
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It  was  thonglit  necessary  to  repeat  these  observations,  l)ecaafte 
investigations  on  the  properties  of  pure  cystin  showed  that  Stadt- 
hagen's  method  was  not  calcalated  to  yield  accurate  results. 

If  a  few  drops  of  benzoic  chloride  is  added  to  a  solution  of  pure 
cjstin  in  sodium  hydroxide,  a  voluminous  precipitate  of  shining  plates 
of  the  sodium  salt  of  benzoylcystin,  CfHioNsSsOiBzs,  is  produced. 
This  salt  is  soluble  in  hot,  less  soluble  in  cold  water,  and  quite 
insoluble  when  excess  of  sodium  hydroxide  is  present.  By  addinor 
acid  to  this,  benzoylcystin  itself  is  obtained.  It  is  a  strong  acid, 
insoluble  in  water,  slightly  soluble  in  pure  ether,  more  so  in  a  mix- 
ture of  alcohol  and  ether,  and  still  more  so  in  alcohol.  It  crystallises 
in  slender  needles,  melts  at  156 — 158^,  and  is  decomposed  into 
benzoic  acid  and  cystin  by  boiling  with  strong  acids.  By  boiling 
with  alkalis,  it  yields  up  its  sulphur  like  cystin. 

The  circumstsmce  that  this  compound  is  easily  separated  from 
watery  fluids  by  means  of  ether,  renders  it  easy  to  obtain  cystin  from 
the  urine  when  it  is  present  there.  In  some  preliminary  experiments 
known  weights  of  benzoylcystin  were  mixed  with  urine,  extracted 
therefrom  by  ether ;  the  ethereal  solution  was  evaporated  to  dryness, 
the  residue  taken  up  with  sodium  hydroxide,  and  the  sulphur  weighed 
as  lead  sulphide.  The  lead  sulphide  obtained,  however,  only  corre* 
sponded  to  about  two-thirds  of  the  cystin  used.  On  treating  normal 
urine  in  this  way,  a  precipitate  of  lead  sulphide  was  alweiys  obtained, 
and  the  amoxuit  of  sulphur  was  always  greater  than  in  Stadthagen'a 
experiments,  but  as  the  cystin  is  not  all  decomposed,  no  exact  quanti- 
tative statements  can  be  made.  The  statement  commonly  made  thai 
cystin  gives  up  its  sulphur  easily  and  completely  on  heating  with 
alkalis  is  iucoiroot ;  after  mady  hours'  boiling,  the  cystin  still  retains  a 
large  percentage  of  sulphur,  and  this  percentage  is  still  greater  in  the 
presence  of  the  oth-er  constituents  of  urine.  It  can,  therefore,  be  said 
that  cystin  or  a  substance  like  cystin  always  occurs  in  urine,  but  no 
accurate  quantitative  statement  can  be  made  on  the  subject.  The 
quantity  was  increased  in  dogs  by  poisoning  with  phosphorus. 
Perhaps  different  isomerides  of  cystin  exist,  which  differ  in  the 
readiness  with  which  they  give  up  their  sulphur.  W.  D.  H. 

Spontaneous  Decomposition  of  Bilirubin.  By  E.  Salkowski 
{Zeit.  phy^ioL  Chem,^  12,  227). — In  two  cases  of  strongly  icteric  urine 
it  was  noticed  that  after  the  occurrence  of  the  ammoniacal  fermenta- 
tion, Omelin's  and  Hnppert's  colour  reactions  were  no  longer  given. 
Methods  of  extraction  and  precipitation,  moreover,  yielded  no  un- 
changed biliary  pigment ;  dark,  amorphous  masses  only  were  obtained. 
This  decomposition  of  bilirubin  without  the  production  of  any  cha- 
racteristic products,  is  probably  the  result  of  the  activity  of  bacteria, 
and  may  probably  explain  other  cases  of  jaundice  in  which  the  urine, 
though  darkly  coloured,  gave  no  evidence  of  bile  pigment 

W.  D.  H. 

Poisonous  Froperties  of  Dinitrocresol.  By  T.  Wbtl  {Ber.,  21, 
512  ;  compare  this  vol.,  p.  184). — Doses  of  0'054  gram  per  kilo,  body- 
weight,  suspended  in  a  little  water  or  milk,  introduced  into  the 
stomachs  of  dogs  (of  5  to  7  kilos.),  caused  in  a  few  minutes  great 
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difficnUj  in  breathing,  and  oonvnlsions,  during  whicli  the  animals  die. 
Doses  of  0*02  gram  per  kilo,  body-weight,  dissolved  in  aqueous 
akx>hol,  and  applied  snbcntaneonsly  to  moderate-sised  dogs,  brought 
on  the  same  symptoms  and  death  in  1  to  1^  hours.  Some  animals 
recorered  after  3  to  4  bonrs.  N.  H.  M. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Nitrification  of  Ammonia  and  its  Salts.  By  H.  Plate  (Bied. 
Centr.,  1888,  6 — 8). — Frank  was  led  to  the  conclusion  that,  although 
certain  species  of  bacteria  may  be  able  to  help  nitrification  in  the  soil, 
yet  in  general  the  action  is  produced  without  the  intervention  of 
organisms ;  he  isolated  various  forms  of  fungi  from  the  soil,  and  found 
that  they  possessed  no  power  of  nitrifying  ammonia,  also  that  steri- 
lised soil  nitrified  ammonium  chloride  about  as  quickly  as  the  original 
soil,  and  he  concluded  from  some  experiments  that  the  calcium 
carbonate  of  the  soil  in  presence  of  water  and  air  produces  a  slow 
combiDation  of  the  nitrogen  to  nitrous  and  nitric  acids.  Dumas  (1846) 
found  that  by  passing  moist  air  and  ammonia  at  about  100^,  over 
chalk  for  some  days,  a  noticeable  quantity  of  potassium  nitrate  is 
formed.  Later  communications  state  that  this  happens  also  at 
ordinary  temperatures*  Millon  (1860)  asserted  that  humus  had  a 
direct  action  in  nitrifying  ammonia.    . 

The  autbor^s  work  aimed  at  a  repetition  of  that  of  the  above 
experimenters,  and  he  came  to  the  conclusion  that  when  the  action  of 
organisms  is  eliminated  by  sterilising  soil,  neither  its  individual  con- 
fftitaents  singly,  nor  the  Aotl  as  a  whole,  can  nitrify  ammonia,  and 
that,  further,  the  nitrifying  power  must  be  due  to  mioro-organismfi, 
and,  lastly,  that  the  power  of  oxidising  atmospheric  nitrogen  cannot 
be  ascribed  to  calcium  carbonate.  Frank  has  since  protested  against 
Plath's  conclusions,  objecting  that  some  important  experiments  of  his 
were  not  repeated,  and  that  in  order  to  prove  that  organisms  are  the 
nitrifying  agents,  Plath  has  yet  to  show  that  the  heat  employed  in 
sterilising  produced  no  change  in  the  soil  other  than  the  death  of  the 
organisms.  K.  H.  E. 

Aspiditun  Feliz^  Maa  L.  By  Qt,  DAccoifO  (Chem.  Genir.,  1887, 
1367—1358;  from  Ann.  Chim,  Fa/rm.,  87,  69— 90).— If  the  ether 
extract  residue  of  the  roots  took  of  aspidium  (male  fern)  is  treated 
with  2  vols,  of  95  per  cent,  alcohol  and  1  vol.  of  ether,  a  brown 
residue  is  left  which  is  partially  soluble  in  1  per  cent,  aqueous 
potash.  The  soluble  portion  is  the  filicin  or  filicic  acid  of  Tromms* 
dorf ;  the  insoluble  part  separates  from  an  alcoholic  solution  as  a 
white,  flocculanr,  waxy  substance,  (Ci3H260)ii,  melting  at  80°,  it  is 
insoluble  in  water,  sparingly  soluble  in  ether  and  cold  alcohol,  but 
soluble  in  hot  alcohol;  it  is  not  decomposed  by  boiling  alooholio 
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potash,  and  gives  no  coloration  with  snlphurio  acid  and  chloro- 
form. 

The  residue  ohtained  by  evaporating  the  alcohol-ether  solution  of 
the  original  extract,  when  extracted  with  water,  famishes  glnoose 
and  tannin,  and  with  95  per  cent,  alcohol  a  black  resin  which  is 
almost  completely  soluble  in  2  per  cent,  aqueous  potash.  The  residne 
of  the  extract,  insoluble  both  in  water  and  alcohol,  is  a  green  oil 
difficult  to  saponify. 

The  blood-red  alkaline  solution  when  agitated  with  ether  parts 
with  some  of  the  red  colouring  matter  (felix  red).  The  residue  of  this 
ether  extract  when  distilled  with  steam  famishes  the  essential  oil  of 
felix ;  this  essential  oil  appears  not  to  pre-exist  in  the  plant.  The 
residue  from  this  distillation,  when  extracted  with  ether,  gives,  when 
the  ether  is  evaporated,  a  red  liquid  and  a  precipitate,  which,  after 
crystallising  from  hot  alcohol,  forms  plates  melting  at  186*5°,  having 
the  composition  C^oHsiO.  This  compound  has  received  the  name  of 
oftpidd.  It  is  insoluble  in  alkalis,  easily  soluble  in  ether,  benzene, 
chloroform,  light  petroleum,  and  hot  alcohol.  It  is  optically  active 
in  a  3  per  cent,  chloroform  solution  [a]D  =  —24*08.  The  filtrate 
from  this  precipitate  of  aspidol  was  fractionat-ed  into  three  parts.  The 
first  fraction,  130 — 190'',  was  a  yellow  oil  with  a  strong  odour  and 
acid  reaction,  which  did  not  reduce  silver  nitrate.  The  second 
fraction,  220 — 290**,  was  a  beautiful  green  oil,  which  gradually 
became  brown;  it  has  the  empirical  formula  (OnHtfOa)ii.  The 
third  fraction  above  300®  (at  200  mm.  pressure)  corresponds  with  the 
formula  (OsAHaeOj)^. 

By  precipitating  the  alkaline  solution  extracted  with  ether  with 
sulphuric  acid,  two  resins  were  obtained:  1st,  a  brick-red  solid 
melting  at  85—93'' ;  2nd,  a  more  abundant  and  almost  black,  plastic 
mass.     The  filtrate  contains  butyric  acid.  J.  P.  L. 

Ensilage  Processes.  By  A.  CserhIti  {Bied.  Oentr,,  1888, 39—43). 
— The  value  of  an  ensilage  process  is  determined  chiefly  by  the  loss 
of  substance,  and  by  the  quantity  and  nature  of  the  acids  produced ; 
the  two  first  items  should  be  as  small  as  possible.  The  author  experi- 
mented with  various  fodders  ensiled  in  glass  cylinders  or  in  boxes 
sunk  in  the  ground.  On  comparing  the  merits  of  fresh  fodder  with 
wilted  fodder  for  making  silage,  he  found  that  the  temperature  rose 
slightly  higher,  and  that  the  loss  of  substance  was  greater  in  the  case 
of  'the  wilted  fodder.  On  comparing  the  effect  of  stamping  the 
fodder  well  down  in  the  silo  with  only  stamping  it  down  round  the 
edges,  he  found  that  the  temperature  rose  considerably  higher  in  the 
latter  case.  Fry's  method  of  allowing  the  material  to  heat  and  rise 
to  50^  in  order  to  stop  the  development  of  micro-organisms,  and  so  to 
diminish  the  amount  of  acid  formed  is  most  expensive  in  loss  of 
material.  To  see  whether  such  a  high  temperature  was  necessary, 
the  author  tried  stamping  the  fodders  well  down,  and  keeping  the 
temperature  under  30  as  far  as  possible.  He  found  that  although 
the  amount  of  acid  in  the  silage  was  higher  than  that  given  by  Fry, 
yet  it  was  in  itself  very  small.  He  concludes  that  by  proper  pre- 
cautions, namely:    having  perpendicular  walls  for  the  silo;    using 
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fresli  fodder ;  thorough  stamping ;  having  a  level  covering,  and  heavy 
weighting,  the  amonnt  of  acid  can  be  kept  down  without  incurring 
the  loss  that  the  employment  of  Frj's  method  involves. 

H.  H.  R. 
Ensilage  in  the  Open  Air.  By  M.  Barth  {Bted.  Gentr.,  1888,  64). 
— ^A  dertcription  of  the  way  a  stack  of  silage  was  made,  and  of  the 
composition  of  the  resulting  silage.  H.  H*  B. 

Exhaustion  of  Virgin  Boils  in  AoBtralaaia.  By  B.  W.  E. 
Magivor  (Ghem,  New$,  57, 25 — 26). — The  exhaustion  of  the  virgin  soils 
of  Australasia  is  in  great  part  due  to  the  bad  system  of  cultivation 
giving  rise  to  waste  of  nitrogen.  To  grow  wheat  continuously,  the 
ground  is  ploughed  jear  after  year  to  a  depth  of  2^  to  3  inches,  thus 
giving  a  ybtj  shallow  surface  soil,  whilst  the  continual  passage  of  the 
shoe  of  the  plough  converts  the  subsoil  into  a  firm  compact  bed 
almost  impenetrable  by  the  roots  of  wheat.  The  surface  soil  soon 
becomes  dry,  and  oxidises  readily  with  loss  of  humus  and  nitrogen. 
Another  source  of  loss  is  the  burning  the  straw.  The  deficiency  of 
nitrogen  is  least  observed  in  heavy  soils  derived  from  rocks  of  vol- 
canic origin,  then  follow  those  soils  traceable  to  silurian  and  primitive 
rocks,  whilst  light  friable  soils  when  in  dry  and  exposed  districts  are 
the  poorest  soils  and  the  greatest  sufferers.  Soils  in  New  Zealand, 
Tasmania,  and  the  cooler  parts  of  Australia,  contain  more  nitrogen 
than  soils  of  the  same  formation  in  drier  and  hotter  localities. 
Dressings  of  non-nitrogenous  manures  proved  quite  useless,  and  even 
nitrogenous  manures  yielded  an  increased  crop  without  profit.  An 
occasional  bare  fallow  restores  matters  for  a  time,  but  ultimately  even 
that  does  no  good.  The  introduction  of  a  leguminous  crop  from  time 
to  time  has  proved  beneficiaL  D.  A.  L. 

Maintenance  and  Increase  of  the  Amonnt  of  Combined 
Nitrogen  on  the  Farm.  By  J.  Konig  {Bied.  Gentr.,  1888,  16—31). 
— The  first  part  of  this  article  treats  of  the  natural  sources  of 
nitrogen  to  plants,  and  discusses  the  work  of  previous  experimenters 
bearing  on  the  question ;  then  Hellriegers  investigations  are  described, 
de  found  that  the  Oraminaceed  are  dependent  for  their  nitrogen  on  the 
combined  nitrogen  of  the  soil,  and  that  most  probably  they  only  avail 
themselves  of  it  when  it  has  been  transformed  into  nitrates.  In  the 
case  of  the  Papilionacead  it  is  quite  difEereut.  When  peas  were  grown 
in  a  soil  containing  no  nitrogen,  they  first  used  that  which  was  stored 
in  the  seed ;  when  this  had  all  been  employed,  there  was  for  a  time 
an  evident  halt  in  their  growth  which,  however,  was  only  temporary, 
and  they  eventaally  succeeded  in  supplying  themselves  with  nitrogen 
from  some  other  source.  Their  subsequent  development  varied  mu^h 
in  different  experiments,  although  the  conditions  of  growth  were  the 
same.  To  discover  whether  these  variations  could  be  due  to  the  com- 
bined nitrogen  of  the  air,  one  set  of  plants  were  grown  in  ordinary 
air  and  another  set  in  air  freed  from  ammonia  and  nitric  acid ;  the 
results  showed  that  this  was  not  the  cause  of  the  variation,  and  led 
to  the  conclusion  that  the  free  nitrogen  of  the  air  must  somehow 
become  available  to  the  peas.    A.n  examination  of  the  roots  showed 
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that  at  the  penod  when  growth  was  temporarily  airested  the  so-called 
leguminous  nodules  were  absent  or  only  in  an  incipient  state,  whilst 
those  plants  which  were  growing  properly  possessed  nodules,  and  that 
the  older  and  larger  the  nodules,  the  better  was  the  development  of 
the  plant.  These  nodules  are  full  of  bacteria,  and  a  series  of  experi- 
ments was  made,  in  which  to  peas  growing  in  soil  containing  no 
combined  nitrogen  there  was  added,  in  some  cases,  an  aqueous  extract 
of  fertile  soil,  in  others  the  same  extract  after  sterilisation,  and  in 
others  again  no  such  addition  was  made.  It  was  found  that  the 
nodules  and  the  thriving  of  the  plant  could  be  produced  or  prevented 
at  will  by  the  addition  or  exclusion  of  micro-organisms. 

The  growth  of  lupines  on  soil  containing  no  combined  nitrogen  was 
also  investigated,  and  it  was  found  that  they  would  never  attain  a 
satisfactory  development  when  exposed  to  the  same  opportunities  of 
receiving  germs  from  the  air  that  enabled  some  of  the  peas  to  thrive; 
hence  it  was  inferred  that  the  bacteria  which  occur  in  the  root 
nodules  of  lupines  are  different  and  less  widely  diffused  than  those 
occurring  in  peas.  This  view  was  supported  by  the  facts  that  the 
nodules  are  different  in  shape  and  position  on  the  two  plants  and 
contain  micro-organisms  of  obviously  different  appearance,  and  also 
that  lupines  do  not  thrive  on  heavy  or  rich  soil.  It  was  put  to  the 
test  by  growiug  lupines  in  sand  containing  no  combined  nitrogen, 
and  treating  one  part  of  them  with  an  aqueous  extract  of  the  soil 
of  a  lupine  field,  a  second  part  with  an  extract  of  a  clay-marl  contain- 
ing humus  and  not  growing  lupines,  and  leaving  a  third  part  without 
any  such  addition.  All  three  parts  exhibited  a  period  of  arrested 
growth,  then  the  first  part  started  growing  and  showed  nodules  like 
ordinary  lupines,  the  second  part  showed  traces  only,  and  the  third 
part  showed  no  traces  of  nodules  at  all. 

Of  other  plants  examined,  Serradilla  (Omithopus  sativus)  behaved 
like  lupines,  whilst  vetches  and  beans  (Viciafaba)  like  peas  developed 
best  when  treated  with  extract  of  rich  soil ;  red  clover  gave  no  decided 
result.  It  thus  appears  that  the  Papih'onaceee  are  not  dependent  on 
the  soil  alone  for  their  nitrogen,  but  that  they  can  make  use  of  the 
free  nitrogen  of  the  air,  and  that  the  root  nodules  and  the  micro- 
organisms in  them  are  in  close  and  active  relationship  to  the  nourish- 
ment and  especially  to  the  assimilation  of  nitrogen  by  these  plants. 
It  must  not,  however,  be  inferred  that  the  combined  nitrogen  of  the 
soil  is  of  no  importance  to  them,  for  Hellriegel  found  in  some  experi- 
ments that  they  could  make  use  of  nitrates;  alihongh  it  seems  question- 
able whether  nitrates  could  produce  a  normal  development  if  micro- 
organisms Were  absolutely  excluded. 

Notwithstanding  these  researches,  it  is  stated  in  the  article  to  be  still 
an  open  question  whether  the  root  nodules  can  change  free  nitrogen 
into  nitrogenous  compounds,  although  the  growth  of  Papilionaoesd  is 
strongly  recommended  as  a  means  of  increasing  the  combined  nitrogen 
on  the  farm.  To  this  same  end,  irrigation  by  brook  and  river  water 
is  recommended,  as  a  ereat  part  of  the  combined  nitrogen  dissolved 
in  the  water  is  retained  in  the  form  of  plant  substance. 

The  second  section  treats  of  the  ways  in  which  combined  nitrogen 
may  be  set  free  and  lost,  namely :  (I)  during  germination ;  (2)  in 
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tbe  prooesseft  tbat  go  on  in  the  animal  bodj  (both  of  which  wajd 
hare  been  dispnted) ;  (3)  during  the  putrefaction  of  nitrogenous 
Bubetanoes  ;  (4)  daring  the  decomposition  of  oi^anic  manures  in  the 
soil,  especially  when  it  is  too  strongly  aerated  by  drainage,  and  nitri- 
fication consequently  goes  on  too  actirely.  This  section  also  gives 
numerous  directions  for  avoiding  loss  of  combined  nitrogen  in  the 
keeping  and  employment  of  manures.  H.  H.  B. 

Maniiring  EzperimentB  on  Oats.  By  K.  MijLifiR  (Bied.  Gentr.^ 
1888,  103 — 107).— The  ezpenments  seem  to  show  that  an  oat  crop 
following  wheat  after  sugar-beet  is  grateful  for  phosf^atic  and 
nitrogenous  manuring,  even  when  the  roots  have  been  excessively 
manured  with  phosphates.  Chili  saltpetre  alone  produced  an  increase 
in  grain  and  straw,  the  largest  increase  of  grain  being  caused  by  the 
saltpetre  in  combination  with  precipitated  phosphate,  and  the  lowest 
by  the  saltpetre  and  superphosphate,  the  greatest  increase  in  straw 
was  produced  by  an  inverted  order  of  phosphates,  basic  slag  holding  a 
middle  place  in  both  cases.  Placing  the  expense  of  manures  against  the 
iacrease  in  crop,  it  appeared  that  fi^tpetre  was  the  most  renumerative, 
whilst  superphosphate  and  saltpetre  together  were  applied  at  a  loss. 

B.  W.  P. 

Inoreaae  in  Yield  of  Crops  by  Nitrogenous  Maanres.  By  P. 
Wagnbe  {Bied,  Getitr.,  1888,  78— 96).— The  author  draws  his  con- 
clusions from  ezperimeuts  made  by  himself,  by  Mttrcker,  and  others  ; 
it  does  not  seem  that  the  addition  of  saltpetre  to  leguminous  crops  is 
of  any  value,  as  the  increase  in  yield  is  so  very  little,  in  fact,  in  some 
cases  there  appears  to  be  a  decrease  in  the  yield,  as  the  quantity  of 
saltpetre  increases.  On  the  other  hand,  this  manure  is  of  value  to 
straws  and  roots.  Employing  £.  Lierke's  tables,  Wagner  shows  how 
varied  is  the  money  value  of  saltpetre  with  the  different  crops  in 
cultivation,  and  tbe  many  circumstances  which  militate  against  the 
complete  and  successful  action  of  nitrates ;  to  obtain  the  best  result 
all  the  necessary  plant  food  must  be  present  in  fall  quantities,  to  say 
nothing  of  want  of  rain  and  warmth.  The  variations  in  the  yield  of 
grain  or  straw  are  fully  entered  on,  as  well  as  the  causes  of  such  varia- 
tions. Ammoniaoal  manares  are  frequently  unsatisfactory,  although 
theoretically  the  quantity  of  nifrogen  added  may  exceed  that  which 
would  be  contained  in  a  dressing  of  nitrate  ;  this  probably  arises  from 
the  fact  that  the  conversion  of  tbe  ammonia  is  so  slow  that  the  plants 
do  not  obtain  a  sufficiency  of  nitrate  within  the  requisite  time,  con* 
seqnently  being  "  hungered  "  they  are  unable  to  make  full  use  of  the 
other  plant  foods;  it  is  on  this  account  that  ammoniacal  manures 
should  be  applied  to  the  soil  some  time  before  the  seed  is  sown,  so 
that  there  may  be  a  sufficiency  of  nitrates  present  to  allow  of  full, 
rapid,  and  unhindered  growth.  E.  W.  P. 

Maniirial  Action  of  the  Free  Lime  in  Basic  Blag.    By  E. 

Jevscu  (Bied.  CerUr.,  1888, 12 — 16). — The  activity  of  basic  slag  on  soils 
poor  in  lime  has  often  led  to  the  free  lime  in  the  slag  rather  than  the 
phosphate  being  regarded  as  the  active  agent.  To  examine  this  question 
six  seta  of  experiments  were  made  with  oats  grown  in  pots.    A  loamy 
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soil  was  chosen,  and  it  was  used  both  in  its  natural  state  and  also  after 
haying  been  treated  with  dilate  hydrochloric  acid  for  some  time  and 
then  washed.  The  manures  employed  were  (1)  basic  slag  meal  in 
its  original  state ;  (2)  basic  slag  meal  which  had  been  treated  with 
sugar  solution  to  remove  free  lime ;  (3)  lime,  and  (4)  potassium 
nitrate  which  was  added  nniformly  to  all  the  pots.  The  results  of  the 
experiments  showed  that  the  phosphate  in  slag  from  which  the 
free  lime  had  been  removed  gave  nearly  as  good  a  yield  as  in  that 
which  still  contained  free  lime,  and  that  although  a  certain  amount  of 
benefit  cannot  be  denied  to  the  free  lime,  still  the  increased  yield  was 
chiefly  due  to  the  phosphate.  H.  H.  B. 


Analytical    Chemistry. 


Filtration  Apparatus.  By  F.  Allihk  (Zeit.  anal.  G?iem,,  26, 
721). — The  stem  of  the  funnel  has  a  bulbous  expansion,  which  is 
ground  into  the  neck  of  a  thick- walled  flask.  This  has  a  side-tube  for 
connection  with  the  air-pump.  M.  J.  S. 

Improved  Form  of  Nitrometer.  By  G.  Lunqb  (Ber.,  21,  376 — 
377). — The  improvement  consists  in  substituting  Friedrich's  patent 
diagonally  bored  stopcock  for  the  ordinary  three-way  stopcock  of  the 
nitrometer.  W.  P.  W. 

Estimation  of  Iodine.  By  N.  McCulloch  (Ohem.  News,  57,  45— 
48). — Manganic  oxide  suffers  slight  reduction  in  presence  of  iodine 
(compare  Abstr.,  1887,  1141),  and  therefore  titration  of  iodine  by 
means  of  alkaline  permanganate  is  inaccurate,  and  cannot  be  employed 
for  the  determination  of  iodine  in  presence  of  a  chloride  or  bromide, 
although  the  latter  are  not  oxidised  under  the  conditions.  Hydro- 
gen peroxide  is  also  unsuitable  for  the  purpose.  The  author  therefore 
proposes  to  eliminate  the  chloride  and  bromide  by  a  process  described 
in  the  paper  in  which  the  mixture  containing  the  chloride,  bromide, 
and  iodide  is  heated  with  permanganate  and  strong  sulphuric  acid,  the 
first  two  elements  ai-e  driven  off  as  hydrogen  chloride  and  bromide 
respectively,  whilst  the  whole  of  the  iodine  is  oxidised  to  iodic  acid. 
The  solution  is  diluted,  filtered,  reduced  by  means  of  sulphurous  acid, 
and  the  iodine  determined  either  by  precipitation  as  silver  iodide,  or  by 
titration  with  permanganate  in  presence  of  free  sulphuric  acid  and 
hydrocyanic  acid ;  the  latter  forms  colourless  cyanogen  iodide  with  the 
iodine  set  free  by  the  snlphuric  acid,  which  would  otherwise  mask  the 
end  reaction.  This  method  of  titration  is  free  from  the  error  of  reduc- 
tion of  manganic  oxide  referred  to  above,  and  also  from  the  incon- 
venience of  the  precipitated  manganic  oxide  accompanying  the  use  of 
alkaline  permanganate.  It  cannot,  however,  be  used  in  presence  of 
hydrobromic  acid  or  of  the  reducing  salts  of  copper,  iron,  dxs. 

D.  A.  L. 
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Indirect  Determination  of  Fluorine.  By  S.  Beik  (Zeit.  anal. 
Chem,,  26,  733—736 ;  from  Bep.  anal.  Ghem.,  6,  169).— The  fluorine 
is  expelled  as  silicon  fiaoride  by  heating  the  substance  with  powdered 
qaartz  and  snlphnric  acid,  and  is  driven  over  by  a  stream  of  dried  air 
into  water.  The  fluoride  and  the  quartz  sand  (12  parts)  must  be  very 
finely  ground  and  intimately  mixed.  The  mixture  is  placed  in  a  dry 
flask  having  a  cork  through  which  pass  a  tube  for  the  admission  of 
dried  air,  the  tube  of  a  separator  bulb  containing  sulphuric  acid,  and  a 
tube  for  conveying  the  gases  into  water.  The  last  has  the  outer  limb 
widened.  For  1  gram  of  calcium  fluoride,  50  c.c.  of  sulphuric  acid  is 
added  and  the  flask  is  heated  for  three  hours  at  165°  with  occasional 
shaking.  A  further  quantity  of  acid  is  then  added,  and  the  heating  and 
shaking  are  continued  as  long  as  the  gas  bubbles  produce  any  precipi- 
tate. After  collecting  and  washing  the  silica  by  suction,  it  may  be  at 
once  ignited  without  previous  drying.  One  part  corresponds  with 
5*494  parts  of  fluorine.  M.  J.  S. 

Estimation  of  Selenium;  By  H.  N.  Wabrbn  (Ghem.  News,  57, 
16).— See  p.  435. 

Estimation  of  NUrites.  By  A.  Yiviek  (GompL  rend.,  106, 138— 
140). — The  apparatus  is  similar  to  that  used  in  the  estimation  of 
nitrites  and  nitrates  by  Schloesing's  method.  The  air  is  first  ex- 
pelled by  boiling  a  small  quantity  of  water  in  the  flask,  and  the  solu- 
tion of  the  nitrite  is  introduced,  followed  by  a  solution  of  carbamide, 
and  finally  by  dilute  sulphuric  acid.  A  current  of  carbonic  anhydride 
is  passed  through  the  apparatus  during  the  whole  operation.  The 
mixture  is  gradually  heated  and  finally  is  boiled  for  several  minutes, 
the  gas  which  is  evolved  being  passed  through  potash  solution  to 
absorb  carbonic  anhydride,  whilst  the  nitrogen  is  collected  and 
measured.  Care  must  be  taken  to  expel  the  nitrogen  from  the  flask 
at  the  close  of  the  operation  by  the  cun*ent  of  carbonic  anhydride. 
The  volume  of  nitrogen  obtained  is  double  that  existing  as  a  nitrite. 

C.  H.  B. 

Free  Acid  in  Superphosphates.  By  W.  W.  Mkllon  (/.  Soe. 
Ghem.  Ind.,  6,  803 — 805). — ^The  average  amount  of  free  acid  found  in 
485  samples  of  manures  of  various  kinds  examined  was  equal  to 
854  per  cent.  HsPO*;  the  highest  being  16*36  per  cent,  and  the 
lowest  2*36  per  cent.  The  results  of  some  experiments  are  given 
which  show  that  the  amount  of  free  acid  and  soluble  phosphate  is 
affected  by  the  method  of  extraction  adopted,  and  by  the  strength  of 
the  acid  used  to  decompose  the  phosphate.  The  free  acid  always 
present  in  manures  seems  to  consist  mainly  of  phosphoric  acid  with 
smaller  amounts  of  hydrofluosilicic  acid,  hydrofluoric  acid  and 
(occasionally)  sulphuric  acid.  The  latter  was  found  only  in  damp 
samples  containing  a  large  amount  of  free  acid.  The  presence  of  free 
hydrofluosilicic  and  hydrofluoric  acids  in  manures  seems  to  have 
escaped  observation  ;  in  the  ordinary  course  of  manure  analysis,  in 
which  the  moisture  is  determined  by  heating  the  sample  for  several 
hours  in  the  water-bath,  they  are  volatilised  and  reported  as  moisture. 
The  average  amount  of  volatile  free  acids  found  in  14  samples  was 
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equal  to  2*80  per  cent.,  HsPOi,  the  highest  being  3*96  pdr  cent, 
and  the  lowest  0"96  per  cent.  They  were  estimated  by  eraporating 
a  solution  of  the  manure  to  dryness  in  a  platinum  dish,  the  residue 
was  dissolved  in  water  to  which  a  known  amount  of  standard  acid 
had  been  added,  and  the  solution  titrated  with  standard  alkali.  The 
loss  of  free  acid  on  evaporation  equals  the  total  volatile  acidity  calcu- 
lated as  HsP04.  The  amount  of  free  hydrofluosilioic  acid  found  in 
the  14  samples  tested,  comprised  abont  two-thirds  of  the  total  volatile 
acidity.  The  estimation  was  made  by  evaporating  to  dryness  a 
solution  of  the  manure  to  which  some  potassium  sulphate,  neutral  to 
methyl-orange,  had  been  added,  the  residue  being  dissolved  in  standard 
aeid  and  titrated  as  before.  The  increase  in  the  amount  of  free  acid 
as  H3PO4,  after  evaporation  with  potassium  sulphate,  as  compared 
with  the  amount  found  on  evaporating  the  solution  per  m,  is  equivalent 
to  the  free  hydrofluosilicio  acid  present.  D.  B. 

Determination  of  Arsenic  as  Pentasulphide.  Bv  L.  W. 
McCay  (Arner.  Ghem.  /.,  9,  174— 180),— The  tedious  precipitation  of 
arsenic  pentasulphide  according  to  the  directions  of  Bunsen  may  be 
replaced  by  a  very  simple,  rapid  and  efficacious  method,  namely : — 
the  solution  containing  arsenic  acid  equivalent  to  abont  one  to  three 
tenths  of  a  gram  of  the  pentasulphide,  is  placed  in  a  bottle  of  200  c.o. 
capacity  provided  with  a  well-ground  stopper;  the  bottle  having 
been  almost  filled  with  freshly  boiled  water,  and  the  contents 
saturated  with  hydrogen  sulphide,  it  is  closed,  the  stopper  tied  down, 
and  the  whole  placed  in  a  water-bath  for  one  hour.  The  precipitate 
is  most  easily  removed  from  the  bottle,  and,  the  air  having  been 
excluded,  contains  no  free  sulphur,  and  does  not  require  to  be 
washed  with  alcohol  and  carbon  bisulphide.  When  arsenious  acid  is 
treated  with  hydrogen  sulphide  in  presence  of  air,  but  otherwise  as 
above  described,  it  is  converted  mto  the  trisulphide,  no  pentasnlphide 
being  formed.  H.  B. 

Qoantitative  Analysis  by  Electrolysis.  By  A.  Classen  (Ber.^ 
21,  359 — 369).— A  simple  form  of  rheostat  is  described  which  a^ords 
the  means  of  carrying  on  simultaneously  with  one  battery  eight 
detei*minations  of  diiferent  metals  requiring  different  strengths  of 
current,  and  a  number  of  Yery  concordant  results  obtained  by  its  U8e 
are  detailed.  A  new  form  of  voltameter  is  also  described,  consisting 
of  a  vertical,  stoppered,  graduated  tube  expanded  at  its  lower  portion 
into  a  cylindrical  chamber  containing  the  platinum  electrodes,  which  is 
connected  to  a  second  vertical  pressure  tube  by  means  of  india-rubber 
tubing.  This  arrangement  renders  it  possible  for  the  gas  in  the 
voltameter  to  be  measured  at  the  atmospheric  pressure.  A  description 
is  also  given  of  a  stand  for  the  support  of  the  platinum  dish  forming 
the  cathode  and  of  the  anode,  whose  chief  point  of  novelty  consists  in 
the  sabstitation  of  glass  for  faorass  for  the  material  of  the  rod  which 
supports  the  arms. 

Estimation  of  Gopper  in  the  Presence  of  Anenic, — In  the  presence  of 
more  than  0*2  per  cent,  of  arsenic,  it  has  been  found  impossible  in 
practice  to  employ  the  electrolytic  method  for  the  deposition  of  copper 
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with  satisfaotorj  reealts  without  previoasly  removing  thn  arsenic  bj 
precipitation.  This,  however,  is  now  unnecessary  if  the  ore  has  not 
been  roasted,  since  the  whole  of  the  arsenic  may  be  volatilised  as 
arsenic  bromide  by  evaporating  it  several  times  on  a  watw-bath  with 
a  solution  of  bromine  in  hydroohl<Mric  acid ;  the  residual  bromine  com- 
pound of  copper  is  then  decomposed  by  ignition  with  sulphuric  acid, 
dissolved  in  water,  treated  with  the  requisite  quantity  of  nitric  aoid, 
and  afterwards  electrolysed. 

SeparaUon  of  Oopper  from  Lead. — A.  platinum  dish  and  plate  are 
employed  as  anode,  and  cathode  respectively.  To  120  c.c.  of  the 
solution  containing  the  two  metals,  30  to  40  c.c.  of  nitric  acid  (sp.  gr» 
s  1*2)  is  added,  and  the  resulting  solution  is  electrolysed  at  first  with 
a  current  giving  in  the  yoltameter  01  c.c.  of  gas  per  minute,  and 
afterwards,  when  the  lead  peroxide  has  formed  a  distinct  layer  on 
the  dish,  with  a  current  giving  3  c.c.  of  gas  per  minute.  At  the  end 
of  the  operation,  about  10  c.o.  of  water  is  added,  the  current  continued 
lor  an  hour  longer,  and  then,  witibout  interrupting  it,  the  contents  of 
the  dish  are  washed  out  with  water.  Treatment  with  alcohol  removes 
the  water  adhering  to  the  dish  and  plate,  and  these  are  then  dried  at 
110"*  until  the  weight  is  constant.  The  lead  peroxide  adheres  firmly 
to  the  dish  even  in  quantities  of  more  than  0  2  gram. 

W.  P.  W. 

Analysla  of  Lead  Slags.  By  M.  W.  Ilbs  {Ohem.  New,  57, 18--- 
19).— See  this  vol.,  p.  418. 

BaOmation  of  ThaUinm.  By  G.  Neumann  (Ber.,  21,  356—359). 
— The  volume  of  hydrogen  evolved  when  electroljrtically  deposited 
thallium  is  treated  with  an  acid  may  be  employed  as  a  means  of  estimat- 
ing the  metal.  The  thallium  salt,  together  with  about  5  grams  of 
ammonium  oxalate,  is  placed  in  a  flask  of  about  100  c.c.  capacity  pro- 
vided with  two  platinum  electrodes  9  sq.  cm.  in  area,  and  the  elec- 
trolysis of  the  slightly  warm  solution  is  effected  by  a  current  of 
E.M.P.  =  01  volt.  (?)  About  0-6— 0-8  gram  of  the  metal,  which 
adheres  firmly  to  the  cathode,  can  be  deposited  in  seven  hours,  and 
the  end  of  the  reaction  is  ascertained  oy  testing  with  ammonium 
sulphide.  Owing  to  the  formation  of  ammonium  carbonate  during 
the  electrolysis,  it  is  necessarv  to  remove  the  liquid  in  the  flask 
before  treatmg  the  deposited  thallium  with  an  acid ;  this  is  effected 
by  drawing  a  current  of  water  through  the  apparatus  by  means  of 
siphons  arranged  in  such  a  way  that  contact  of  the  metal  with  the  air 
is  excluded.  The  electric  current  is  maintained  during  the  washing, 
and  afterwards  the  contents  of  the  flask  are  heated  to  remove  oc- 
cluded gas  from  the  electrodes.  The  flask  is  then  attached  to  the 
author's  "  h/Srometer  **  (Abstr,,  1887,  1140),  and  the  gas  evolved  on 
treatment  with  an  acid  is  measured.  The  method  is  applicable  to 
the  estimation  of  the  metal  in  its  carbonates,  nitrates,  chlorides,  and 
sulphates,  and  the  error  does  not  exceed  0'2  per  cent. 

W.  P.  W. 

Analysla  of  Iron  and  Iron  Ore.  By  A.  Tamm  (Ohem,  CenW., 
1887, 1362;  from  Stahl  u.  JEisen,  7,  627— 633).— To  avoid  error  in 
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the  determination  of  phosphoms,  the  author  evaporates  the  nitrio 
acid  solution,  which  might  contain  phosphorous  acid,  to  dryness  and 
heats  to  200"^. 

The  nse  of  hydrofluoric  acid,  as  recommended  by  Wood  to  keep  the 
silica  in  solution,  he  re^rds  as  snperflnons  and  dangerous,  inasmuch 
as  phosphoric  acid  might  be  dissolved  from  the  glass.  In  the  case  of 
iron  containing  manganese,  the  iren  with  the  phosphoric  acid  must 
first  be  separated  with  manganese  acetate ;  in  the  case  of  iron  con- 
taining much  chromium,  complete  decomposition  only  occurs  if  the 
quantity  of  chromium  is  lessened  by  fusing  together  with  it  iron  con- 
taining a  small  but  known  quantfty  of  phosphorus. 

The  estimation  of  sulphur  presents  difficulties  both  on  account  of 
the  possibility  of  incomplete  oxidation  of  the  sulphur  and  the  incom- 
plete precipitation  of  baorium  sulphate  in  presence  of  ferric  chloride. 
To  avoid  the  latter  error,  the  silica  is  rendered  insoluble  by  evaporat- 
ing to  dryness,  the  residue  taken  up  with  hydrochToric  acid,  the 
solution  filtered  and  again  evaporated  to  dryness,  after-  the  addition  of 
barium  chloride,  and  again  taken  up  with  hydrochloric  acid. 

To  detei*mine  gnvphite,  the  iron  is  dissolved  in  nitric  acid  of  sp.  gr. 
1*20,  which  leaves  only  graphite  undissolved.  J..  P.  L. 

Modified  Method  of  Estimating  Iron  Voltiinetrically  by 
means  of  Potassiwm  Diohromate.  By  H.  Bta  (DingL  polyt  /., 
266, 606). — In  order  to  reduce  the  iron  to  the  ferrous  state  the  author, 
for  the  sake  of  rapidity,  recommends  the  use  of  stannous  chloride  instead 
of  nascent  hydrogen,  the  excess  of  reducing  agent  being  removed 
by  the  addition  of  mercuric  chloride  to  the  solution  previous  to  the 
titration  with  potassium  dichromate.  D.  B. 

Determination  of  Carbon  in  Steel.  By  B.  Blouite  (Chem. 
News,  57,  27 — 28). — The  method  of  determining  carbon  iii  steel  by 
dissolving  in  dilute  acid,  passing  the  gases  evolved  over  red-hot 
copper  oxide,  and  weighing  the  carbonic  anhydride,  yields  low  and 
irregular  results ;  this  the  author  attributes  t-a  the  formation  of  less 
volatile  hydrocarbons,  which  in  the  first  instance  escape  being  carried 
over  the  copper  oxide  by  the  gaseous  products,  and  in  the  second  case 
are  filtered  off  from  the  solid  carbonaceous  residue  and  consequently 
escape  the  subsequent  chromic  acid  oxidation ;  the  irregularity  being 
due  to  slight  variations  in  temperature  and  in  the  rate  of  dfssolntion. 
The  author  suggests  as  a  remedy  boiling  o£E  most  of  the  water  in  the 
flask  after  solution  is  complete,  and  allowing  the  steam  carrying  with 
it  the  less  volatile  hydrocai*bons  to  pass  over  the  copper  oxide  without 
previous  condensation.  When  methods  involvin«r  the  dissolution  of 
steel  in  copper  sulphate  are  resorted  to,  the  following  plan  will  expe- 
dite the  dissolving,  and  avoid  the  deposition  of  copper  with  the  carbon; 
the  steel  is  placed  on  a  platinum  plate  forming  the  positive  pole, 
having  a  copper  negative  pole  suspended  in  the  liquid,  and  a  current 
slightly  below  the  strength  required  for  the  removal  of  the  copper  is 
pasised  through ;  this  precaution  being  taken  to  prevent  oxidation  of 
the  carbon.  D.  A.  L. 
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Analysis  of  Nickel.  By  Q.  Langbeik  (Zeit,  anal.  Ohem,,  26, 
731 — 732;  from  Bep,  anal  Ckem,,  6,  423). — In  the  electrolytic  depo- 
sition of  nickel  from  a  solution  containing  manganese,  part  of  the 
latter  may  be  deposited  in  the  metallic  form  in  company  with  the  nickel. 
The  manganese  should  therefore  be  first  removed.  The  nitric  acid 
solution  of  the  alloy  (2  grams)  is  mixed  with  sulphuric  acid  and 
electrolysed  for  removal  of  copper.  It  is  then  evaporat-ed  with  more 
sulphuric  acid  until  fames  of  that  acid  escape.  After  dilation,  excess 
of  ammonia  is  added  and  the  mixture  is  kept  warm  for  five  or  six 
hours.  Since  ammonium  chloride  is  absent,  the  manganese  precipi- 
tates with  the  iron,  but  a  little  nickel  accompanies  the  precipitate  and 
must  be  separated  by  dissolving  in  warm  salphuric  acid  and  precipi- 
tating twice  more  in  the  same  way.  An  aliqaot  part  of  the  solution 
is  then  mixea  with  ammonium  chloride  and  ammonia  and  electrolysed. 
Any  magnesium  present  may  be  determined  in  the  liquid  decanted 
from  the  nickel.  M.  J.  S. 

Qoantitatiye  Separation  of  Chromium  and  UraniimL    By 

J.  FORMijffEK  (Chem.  Gentr.,  1887,  1407—1408;  from  Lidy,  chem.,  11, 
217 — 220). —  Separation  of  chromium  and  uranium  by  precipitating 
the  chromium  as  mercarous  chromate  in  the  warm  and  weighing  the 
chromium  as  Cr208  after  ignition  is  not  satisfactory,  as  some  uranium 
is  liable  to  be  carried  down  with  the  precipitate;  on  the  other 
hand,  some  of  the  mercurous  chromate  remains  in  solution  if  too  much 
acid  is  present.  The  mercuroas  nitrate  solation,  too,  is  liable v  to 
undergo  alteration  from  oxidation,  oxides  of  nitrogen  being  formed 
which  reduce  the  chromate  and  cause  loss.  Observing  all  due  pre- 
cautions,  the  resalts  are  still  1  per  cent,  too  low.  If  a  solution 
containing  uranium  and  an  alkaline  chromate  is  precipitated  with 
soda,  the  precipitate  of  uranium  should  be  washed  with  weak  soda, 
dissolved  in  hydrochloric  acid,  and  reprecipitated  with  ammonium 
sulphide,  as  recommended  by  Zimmermann.  Ammonia  is  likely  to 
precipitate  some  of  the  alkali  as  uranate.  Ditto's  process  is  not 
recommended,  for  not  only  does  uranium  remain  in  solution  but  the 
separation  of  the  precipitate  of  the  combined  oxides  (CrjGs  +  UO2), 
after  ignition  in  hydrogen,  cannot  be  completely  effected  by  means  of 
nitric  acid.  J.  P.  L. 

Separation  of  Tin  Oxide  fh>m  Tungstie  Acid.  By  E.  Doxath 
and  F.  Mullnee  (Monatsh.  Chem,,  8,  647— 649).— The  ignited  and 
weighed  mixture  of  tin  oxide  and  tungstie  acid  is  robbed  in  an  agate 
mortar  with  twice  its  volume  of  zinc-dust  or  zinc-filings  and  turned 
into  a  small  porcelain  crucible.  The  covered  cracible  is  strongly 
ignited  for  15  minutes,  the  contents  emptied  into  a  beaker,  and 
treated  with  hydrochloric  acid  (diluted  with  two  parts  of  water).  It 
is  then  boiled  until  the  evolution  of  hydrogen  ceases,  and  treated  with 
powdered  potassium  chlorate  until  the  blae  tungstie  oxide  is  oxidised 
to  tungstie  acid.  Water  (1^  vols.)  is  added  to  the  solution,  and  it  is 
filtered  after  24  hours.  The  tungstie  acid  is  washed  with  water  con- 
taining nitric  acid  and  then  with  a  hot  dilute  solution  of  ammonium 
nitrate ;  finally  it  is  dried,  ignited,  and  weighed. 
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The  amonnii  of  tin  oxide  caa  be  calculated  or  may  be  determined 
by  precipitatiog  the  tin  as  snlphide  and  weighing  as  oxide.  Tn  tbift 
caBe,  zinc-dnBt  mnst  not  be  used,  as  it  contain^  cadmium,  which  would 
affect  the  results.  N.  H.  M. 

QuantitatiTe  Separation  of  Titanium  from  Iron.     By  A. 

Classen  {Ber.y  21,  372 — 375). — The  behaviour  of  titanium  triozide 
(this  vol.,  p.  424)  with  alkalis  affords  a  convenient  and  accurate 
method  of  qualitatively  and  quantitatively  determining  titanium  in 
the  presence  of  iron,. and  of  all  those  metals  which  are  precipitated  by 
alkalis ;  for  example,  0'02  per  cent,  of  titanium  dioxide  in  an  iron 
solution  can  readily  be  detected  by  its  means.  To  estimate  the 
quantity  of  titanium  in  iron,  the  usual  quantity  of  mateiial  dissolved 
in  hydrochloric  acid  is  freed  from  excess  of  acid  by  evaporation,  then 
treated  with  50  c.c.  of  hydrogen  peroxide,  and  25  c.c.  of  aqueous 
potash,  and  diluted  to  a  known  volume.  A  wash-water  is  employed 
containing  100  c.c.  of  hydrogen  peroxide  in  the  litre  and  some 
aqueoofl  potash  (sp.  gr.  =  1*3),  and  the  precipitate  is  washed  by 
decantation  until  the  washings  are  no  longer  coloured  yellow  on  trea^ 
ment  with  hydrochloric  acid«  The  precipitated  iron  is  dissolved  in 
the  smallest  possible  quantity  of  dilute  sulphuric  acid,  converted  into 
the  double  salt  with  ammonium  oxalate,  and  estimated  by  electro*- 
lysis ;  any  titanium  dioxide  or  aluminium  hydroxide  associated  with 
the  iron  remains  in  suspension  in  the  liquid.  To  decompose  the 
hydrogen  dioxide,  the  filtrate  from  the  precipitated  iron  is  heated  in 
a  water-bath  until  the  evolution  of  gas  ceases.  A  portion  of  the 
titanium  is  in  this  way  precipitated  as  trioxide  mixed  with  soma 
dioxide,  and  the  remainder  is  precipitated  as  dioxide  by  heating  the 
liquid  rendered  acid  with  hydrochloric  or  nitric  acid  until  it  is 
decolorised ;  ammonia  is  tfa^a  added  in  tiie  smallest  possible  excesa, 
and  the  precipitated  oxide  filtered  ofi^,  washed,  ignited,  and  weighed. 
Should  the  iron  or  hydrogen  peroxide  contain  silica,  it  is  neceBsary 
to  moisten  the  ignited  oxide  with  dilute  sulphuric  acid,  and  ixeaJb 
with  hydrofluoric  acid;  the  residue  is  then  again  ignited.  Any 
alumina  can  be  separated  from  the  precipitate  by  the  ordinaiy 
methods  (compare  Gooch,  Abstr.,  1885, 1266).  W.  P.  W. 

The  Air  of  Sewers.  By  T.  Carnillet  and  J.  S.  Haldamb  (Proc. 
Boy.  Boe.y  42,  3d4--396,  and  501— 522).— The  authors  have  exa- 
mined the  air  of  sewers  under  yarions  conditions.  They  find  thait 
the  amount  of  carbonic  anhydride  is  about  twice  as  great,  the  amount 
of  organic  matter  about  three  times  as  great  as  that  of  the  outside 
air,  .whilst  the  number  of  micro-organisms  is  considerably  less  than  in 
ordinary  air.  These  micro-organisms  are  considered  to  be  derived 
from  the  ontside,  and  not  from  the  sewage,  (1)  from  the  fact  that  the 
ratio  between  bacteria  and  moulds  is  the  same  as  that  in  the  outside 
air ;  (2)  tibat  the  better  the  ventilation  of  the  sewer,  the  greater  the 
number  of  micro-organisms  ;  and  (3)  because  the  number  of  micro- 
organisms was  found  to  deci^ease  the  greater  the  journey  of  the  air 
through  the  sewers,  provided  idways  that  splashing  did  not  take 
place.     This  retention  of  micro-organiBms  by  the  wet  aides  of  the 
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sewers  was  proved  by  means  of  an  experimental  sewer.  Where 
splashing  occurs,  however,  a  sadden  rise  in  the  nnmber  of  bacteria  is 
found  to  take  place,  the  bacteria  being  derived  from  the  sewage 
itself.  The  organic  matter  of  the  sewer  air  was  almost  entirely 
gaseons,  and  did  not  contain  anything  of  the  natore  of  ptomaines. 

H.  K.  T. 
Determination  of  Carbonic  Acid  in  Mineral  Waters.  By 
W.  BoRCHERS  (Zeit  anal.  Ghem,,  26,  720).— In  /.  pr.  Ohem.,  17, 
353,  the  author  described  an  apparatus  and  method  for  determining 
successively  in  one  and  the  same  portion  of  a  mineral  water  the 
carbonic  acid  existing  in  the  three  forms  of  metallic  carbonate, 
metallic  hydrogen  carbonate,  and  free  carbonic  acid.  The  last  two 
are  expelled  by  boiling  and  the  transmission  of  purified  air,  the  first 
by  adding  an  acid.  It  is  now  recommended  to  convert  the  alkaline 
hydrogen  carbonates  by  the  addition  of  barinm  chloride  into  barium 
hydrogen  carbonate,  which  gives  up  its  second  molecule  of  carbonic 
acid  at  a  much  lower  temperature.  M.  J.  S. 

Determination  of  Phosphoric  Acid  in  Contaminated 
Waters.  By  T.  L.  Phipson  (Ghem.  News,  56,  251).— This  method 
can  be  employed  for  the  detection  and  determination  of  very  minute 
quantities  of  phosphoric  acid.  About  a  pint  of  the  water  is  treated 
successively  with  a  very  small  quantity  of  potash  alum  in  solution, 
a  -drop  or  two  of  ammonia,  and  acetic  acid  until  distinctly  acid.  The 
precipitate  of  aluminium  phosphate  thus  formed  is  dissolved  in  nitric 
acid,  and  the  phosphoric  acid  determined  in  the  usual  way. 

D.  A.  L. 

Experiments  on  Heisch's  Method  for  Detecting  Sewage 
Contamination  in  Water.  By  F.  E.  Lott  {J.  Soc.  Ghem.  Ind.,  6, 
495 — 499). — The  author's  experiments  completely  confirm  the  obser- 
vations made  by  Frankland  many  years  ago,  but,  being  applied  to 
potable  waters,  they  are  of  some  interest  as  indicating  how  far 
Heisch's  test  may  be  looked  to  for  information  as  regards  the  purity 
of  such  waters.  On  this  head,  the  author's  experiments  lead  him  to 
conclude  that — (1.)  Any  water  undergoing  butyric  fermentation  when 
simply  treated  with  cane-sugar  and  kept  at  a  temperature  of  about 
26^  may  at  once  be  condemned  as  unfit  for  domestic  nse.  (2.)  The 
single  &ct  of  a  water  not  undergoing  butyric  fermentation  is  no  proof 
of  its  purity.  (3.)  A  water  which  remains  clear  under  this  treat- 
ment would  be  less  likely  to  be  contaminated  by  sewage  than  one 
which  became  milky.  (4.)  The  butyric  ferment  is  not  perceptibly 
influenced  by  the  presence  of  abnormal  amounts  of  chlorine,  free 
ammonia,  albuminoid  ammonia,  sulphates,  and  nitrates  in  a  water, 
but  is  a  very  accurate  indicator  of  the  presence  of  phosphoric  acid. 

D.  B. 

Determination  of  Ammonia  in  Arable  Soils.  By  W.  Knop 
{Zeit.  anal,  Ghent.,  26,  690 — 699). — ^A  reply  to  Baumann's  criticisms 
(Abstr.,  1887,  82 ;  see  also  Knop,  ibid.,  297).  The  contraction  ob- 
served when  a  soil  rich  in  humus  is  shaken  with  potash  and  air  is 
undoubtedly  due  in  part  to  absorption  of  oxygen,  but  not<  entirely  so, 
since  contraction  occars  when  hydrogen  is  substituted  for  air,  and 
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appears  to  result  from  the  hamas  occapying  less  space  after  than 
before  solution.  It  may  be  reduced  to  an  insignificaut  amoant  hy 
the  nse  of  a  large  quantity  of  saturated  borax  solution.  A  certain 
amount  of  contraction  is,  however,  observed  when  ferruginous  clays 
free  from  humus  (or  freed  from  organic  matter  by  long  boiling  with 
chromic  acid)  are  shaken  with  strong  soda.  It  is  not  exhibited  by 
pure  kaolin,  and  possibly  may  not  be  by  soils  containing  little  iron. 
In  any  case,  it  is  complete  in  five  minutes,  whereas  the  contraction 
due  to  humns  is  proportional  to  the  time  of  shaking.  The  very  large 
contractions  observed  by  Baumann  seem  to  have  resulted  from  the 
use  of  too  small  a  quantity  of  borax  solution,  thus  both  enclosing  far 
too  much  air  in  the  decomposition  flask,  and  at  the  same  time  failing 
to  dilute  the  hypobromite  solution  sufficiently.  Knop  fills  the  flask  to 
within  40  to  50  c.c,  and  uses  much  less  hypobromite  (10  c.c.  to 
100  grams)  than  Baumann  seems  to  have  done.  To  the  objection 
that  other  nitrogenous  substances  give  up  nitrogen  when  treated  with 
hypobromite,  it  is  replied  that  from  a  manurial  point  of  view  they  may 
be  regarded  as  equal  in  value  to  ammonia,  and  considering  the  very 
smaU  quantity  of  nitrogenous  matter  present,  the  fact  that  some  of 
these  substances  do  not  give  up  the  whole  of  their  nitrogen  can  only 
introduce  a  most  insignificant  error.  M.  J.  S. 

Estimation  of  Carbon  in  Arable  Soils.  By  0.  K.  Stachovset 
(J.  Russ,  Ghejn.  Soc,  1887,  125— 1:32).— In  1882,  Dokutschaeff's  in- 
vestigation "  On  Russian  *  Black  Earth '  "  was  published,  in  which 
this  author  has  shown  the  distribution  and  boundaries  of  arable  soil 
and  the  "  black  earth  "  in  Russia.  Carbon  was  determined  by  Wolff's 
method,  namely,  oxidation  with  chromic  acid.  In  1883,  Logos  (Abstr., 
1883,  247)  investigated  Danish  soils  and  found  that  the  results 
obtained  by  Wolff's  method  were  too  low  as  compared  with  those 
obtained  by  combustion  with  copper  oxide.  The  same  result  had  been 
obtained  by  Peak  and  Warington  at  an  earlier  period  (Trans.,  1880, 
617).  The  author  has  investigated  whether  and  how  far  the  said 
difference  i-efers  to  the  case  of  the  '*  black  earth."'  He  uses  for  oxida- 
tion not  chromic  mixture  (the  chromic  sulphate  formed  interfering  with 
complete  oxidation — the  lower  numbers  found  by  Loges  may  p.^rhaps 
be  due  to  this  cause),  but  an  aqueous  solution  of  chromic  anhydride. 
The  carbonic  anhydride  is  absorbed  in  Classen's  apparatus  (a  vertical 
condenser  and  two  soda- lime  tubes).  The  results  obtained  by  the 
author  with  different  samples  of  "  black  earth/'  by  the  chromic  acid 
method  agree  completely  with  those  obtained  by  combustion  with 
copper  oxide,  but  of  course  the  first  method  requires  far  less  time  than 
the  second. 

When,  however,  substances  containing  humous  matter,  such  as  peat, 
were  analysed,  much  lower  results  were  obtained  with  chromic  acid. 
The  author  thinks  that  the  good  resulte  obtained  with  Russian  *^  black 
earth  "  are  probably  due  to  the  presence  of  large  quantities  of  nitroge- 
nous substances  in  "black  earth,**  which  by  oxidation  are  possibly 
converted  into  nitric  acid  and  niti*ogen  oxides;  these  being  good 
oxygen  carriers  assist  in  completing  the  oxidation  of  the  carbon. 

B,  B. 
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Estmiation  of  Orape-sugar  in  Urine.  By  H.  Will  (Arch. 
Pharm.  [3],  25,  812 — 822). — The  urine  is  mixed  with  an  eqaal 
Tolnme  of  one-fifth  normal  baryta  solution,  filtered,  and  to  5  c.c.  of 
the  filtrate  another  5  c.c.  of  baryta  solution  is  added,  together  with 
100  c.c.  of  90  per  cent,  alcohol ;  after  agitation,  the  solation  is  set 
aside  for  two  or  three  hours.  The  precipitate  is  collected,  washed 
with  20  c.c.  of  90  per  cent,  alcohol,  and  thrown,  along  with  the  filter, 
into  the  precipitating  flask,  in  which  10  c.c.  of  decinormal  sul- 
phuric acid  has  previously  been  placed.  After  warming  and  shaking, 
the  excess  of  sulphuric  acid  is  neutralised  with  standard  barjta  solu- 
tion, using  as  indicator  not  more  than  one  drop  of  phenol phthaleln 
solution  (1  :  100).  The  barium  sulphate  is  now  filtered  off,  and  the 
filtrate  is  evaporated  to  dryness  and  weighed.  The  grape-sngar 
remains  as  a  yellowish  mass  containing  a  little  baryta,  which  is  ob- 
tained as  carbonate  on  ignition.  This  weighing  of  the  sugar  serves  as 
a  check  on  the  volumetric  estimation  by  means  of  the  baryta  precipi- 
tate, as  described.  The  author  concludes  that : — I.  Grape-sug^r  in 
aqueous  solution  can  be  very  accurately  estimated  by  the  baryta 
method,  either  by  titrating  the  baryta  or  by  weighing  the  sepa- 
rated sugar.  11.  When  baryta  in  sufficient  excess  is  present,  the 
aqueons  solution  of  the  barium  sugar  compound  is  precipitated  as 
BaO(CeUitO«))  -f  BaO  on  the  addition  of  so  much  alcohol  that 
the  whole  mixture  contains  81  to  86  per  cent,  of  alcohol  by  volume. 
111.  In  the  presence  of  only  68  to  70  per  cent,  of  alcohol,  the  precipi- 
tate has  the  composition  BaOlCeHitOe)^.  IV.  In  diabetic  urine,  the 
results  obtained  with  Fehling-Soxhlet's  tititition  method  agree  closely 
with  those  yielded  by  the  baryta  method.  J.  T. 

Formation  of  Levnlinio  Acid,  a  Reaction  for  the  Detection 
of  Carbohydrates.  By  C.  Wehmeb  and  B.  Tollens  {Annalen,  243, 
314 — 334). — Most  of  the  contents  of  this  article  have  already  been 
published  (Abstr.,  1886,  532).  The  authors  find  that  levulinic  acid  is 
not  produced  in  appreciable  quantities  when  normal  urine  is  heated 
with  mineral  acids,  showing  that  normal  urine  does  not  contain  carbo- 
hydrates. W.  C.  W. 

Determination  of  Tartaric  Acid.  By  F.  Ganttbr  (Zeit.  anal. 
Chem,^  26,  714 — 719). — In  carrying  out  Goldenberg's  method  (this 
vol.,  p.  327),  Wiegert  (Zeit.  anal.  Ghem.,  23,359)  adopts  the  following 
precautions.  1.  The  excess  of  potassium  carbonate  should  be  as  small 
as  possible.  2.  Acetic  acid  must  be  added  in  corresponding  excess. 
3.  It  must  be  washed  out  long  enough.  4.  The  acidified  mixture 
must  still  contain  water  when  the  alcohol  is  added. 

To  these  the  author  adds  that  a  larger  quantity  of  substance  than  was 
originally  prescribed  must  be  used.  Of  argol,  lees,  or  crnde  calcium 
tartrate,  10  grams,  of  residues,  30  grams  should  be  taken,  and  in  both 
esses  one-half  of  the  solution  should  be  used  for  precipitation.  The 
one  or  two  minutes  which  is  sufficient  for  the  complete  decomposition  by 
acetic  acid  when  working  with  pure  substances,  is  not  long  enough 
^ith  crude  materials.     The  evaporation  must  be  stopped  at  20  to 
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30  C.C.,  tlie  acetic  acid  added  gradaallj  and  well  stirred  in,  and  the 
mixture  warmed  for  15  minutes  on  the  water-bath.  M.  J.  S. 

Determination  of  Tartaric  Acid  in  Wine  Lees  and  Tartar. 

II.  By  A.  BoBNTRAQER  (ZeU.  anal  Ghem.,  26,  699— 714).— In  the 
experiments  in  Part  I  (Abstr.,  1886, 1082),  the  precipitated  potassium 
hydrogen  tartrate  was  always  allowed  to  deposit  daring  the  sight.  A 
series  of  comparisons  is  now  made  between  the  results  obtained  by 
stirring  continuously  for  10  minutes  and  filtering  after  half  an  hour, 
and  those  yielded  by  stirriug  for  five  minutes  and  then  leaving  during 
the  night.  The  quantity  of  potassium  hydrogen  tartrate  used  was 
varied  from  1*5  to  4  grams,  and  both  1*5  and  3  grams  of  oxalate  was 
tried  with  each  quantity  of  tartrate.  Practically  identical  results 
(99*51  to  9972  per  cent.)  were  obtained  in  all  cases. 

Grosjean's  precaution  to  prepare  the  washing  liquid  exactly  at  the 
temperature  of  the  air  and  to  ascertain  its  actual  saturation  with 
potassium  hydrogen  tartrate  by  titration,  is  found  to  be  needless.  It 
suffices  to  take  a  hot  solution  of  the  tartrate,  cool  it  to  about  4°  above 
the  temperature  of  the  air,  add  10  per  cent,  of  potassium  chloride, 
stir  10  minutes,  leave  to  stand  for  half  an  hour,  and  filter.  Even  if 
its  temperature  differs  a  few  degrees  from  that  of  the  air  it  is  of  no 
consequence.     It  should,  however,  always  be  freshly  prepared. 

The  following  is  a  more  convenient  method  than  Grosjean's  for 
determining  the  quantity  of  oxalate  required  for  decomposing  the 
calcium  salts.  The  roughly  weighed  substance  (7*5  grams  of  lees  or 
calcium  tartrate  or  3*75  of  tartar)  is  neutralised,  and  carbonic  anhy- 
dride is  boiled  off.  Oxalate  is  then  added  in  quantities  of  1*5  grama 
at  a  time,  heating  for  10  minutes  after  each  addition,  and  testing  a 
filtered  sample  (acidified  with  acetic  acid)  for  oxalic  acid.  Since  the 
amount  ascertained  in  this  way  can  never  be  more  than  1*5  grams  in 
excess,  and  since  any  amount  between  1*5  and  3  grams  is  admissible, 
the  amount  so  employed  is  increased  by  1*5  grams  in  the  actual 
analysis.  In  an  artificial  mixture  made  to  represent  lees,  and  contain- 
ing calcium  sulphate,  an  hour's  heating  with  the  oxalate  was  found 
still  to  leave  some  of  the  sulphate  undecomposed.  A  precipitate  of 
calcium  oxalate  was  therefore  obtained  during  the  evaporation  of  the 
filtrate,  and  had  to  be  filtered  off. 

The  paper  concludes  with  a  minnte  description  of  the  author's  mode 
of  procedure,  which,  however,  only  differs  from  Grosjean's  in  so  far  as  it 
embodies  the  suggestions  of  this  and  the  previous  communications. 

M.  J.  S. 

Qualitative  and  Quantitative  Test  for  Resin  Oils  in  Mineral 
Lubricating  Oil.  By  L.  Stoboh  {Ghem.  Gentr.,  1887,  1419 ;  from 
Ber.  osteri,  Oes,  cJiem,  Ind,^  9,  93 — 95). — If  to  one  or  two  drops  of 
reein  oil,  1  c.c.  of  acetic  anhydride  and  a  drop  of  concentrated  sul- 
phuric acid  are  added,  a  violet  colour  is  immediately  produced  which 
soon  changes  to  brown. 

The  presence  of  fixed  oils  or  mixtures  of  fats  prevents  the  reaction. 
If  the  presence  of  resin  oil  is  shown  in  a  lubricant,  the  quantitative 
estimation  is  made  as  follows  : — To  a  quantity  of  the  oil,  five  times  its 
volume  of  96  per  cent  alcohol  is  added,  and  the  mixture  shaken.  The 
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alcoholic  solntion,  whicli  contains  the  resin  oil  with  a  small  admix* 
ture  of  the  mineral  oil,  is  ponred  off  and  evaporated.  The  residue  is 
weighed  and  then  treated  with  10  times  its  volume  of  alcohol ;  any 
mineral  oil  nndissolved  is  separated,  and  the  alcohol  again  evapo- 
rated, and  the  residue  weighed  a  second  time.  A  cprrection  for  the 
amount  of  mineral  oil  left  in  the  second  residne  can  be  made  from  the 
data  furnished  by  the  difference  in  weight  of  the  two  residues,  and 
the  amount  of  alcohol  used.  J.  P.  L. 

Modified  Sozhlet'0  Apparatus.  By  J.  J.  Bablow  (Chem.  Nefvs^ 
57,  56 — ^67). — In  the  apparatus  described,  the  substance  to  be 
extracted,  wrapped  in  a  piece  of  calico,  is  suspended  from  a  hook  in 
the  flask  containing  the  ether.  The  flask  is  fitted  with  a  double- bored 
coi'k,  carrying  two  tubes,  one  short  and  bent  to  form  a  syphon 
whose  longer  limb  delivers  immediately  above  the  substance,  the 
other  long  and  straight ;  these  tubes  are  enclosed  in  a  wider  tube 
fitting  over  the  cork,  and  connected  with  a  condenser.  The  advan- 
tages claimed  are  simplicity,  the  constant  exposure  of  the  substance 
undergoing  extraction  to  hot  ether  and  hot  ether  vapour,  and  the 
easy  recovery  of  the  ether  at  the  close  of  the  extraction. 

D.  A.  L 

Determlnatioxi  of  Batter  in  Milk.  By  H.  N.  Morse  and 
W.  M.  BuBTON  (Amer.  Ohem.  /.,  9,  222— 231).— The  following  im- 
provements  are  suggested  for  the  process  described  (Abstr.,  1887, 
y52).  The  mixture  of  milk  and  copper  sulphate  is  ground  whilst 
still  somewhat  moist,  and  in  fiUing  the  extraction  tube,  the  mixture 
is  packed  somewhat  tightly  by  use  of  a  glass  rod.  Treatment  two  or 
three  times  with  light  petroleum  (15  c.c.  each  time)  is  ample  for  the 
extraction  of  the  fat.  The  light  petroleum  solutions  are  heated  on  the 
water-bath  for  20  minutes  with  so  much  potash  dissolved  in  alcohol  as 
will  saponify  0*1  gram  of  butter,  and  finally  the  excess  of  alkali  is 
estimated  with  hydrochloric  acid,  using  phenolphthaleYn  as  indicator. 

Light  petroleum,  boiling  at  46 — 60°,  is  as  efficacious  as  that  boiling 
at  30 — 45*  ;  it  is  not  necessary  to  remove  the  petroleum  before  saponi- 
fying ;  from  the  examination  of  a  nnmber  of  samples,  it  is  shown  that 
practically  identical  results  are  obtained  by  weighing  the  fat 
extracted,  or  by  saponifying,  or  by  conducting  the  whole  opera- 
tion as  above,  and  that  the  amount  of  alkali  required  to  saponify  a 
given  weight  of  butter  is  very  constant ;  the  variations  noticed  by 
Koettstorfer  (0*2215  to  0*2324  gram  potassium  hydroxide  per  gram 
of  butter)  are  due  to  the  fact  that  when  butter  is  fused  and  allowed 
to  cool  without  agitation,  a  partial  separation  of  the  constituents 
takes  place,  and  ike  mass  is  not  homogeneous.  The  authors  find 
that  0*02295  gram  of  potash  is  required  for  0*1  gram  of  butter. 

H.  B. 

Determination  of  the  Dry  Residue  and  Fat  in  Milk  and 
Butter.  By  F.  Gantteb  (Zeit,  ancd.  Ghem.,  26,  677— 680).— As  a 
porous  material  for  absorbing  the  milk  to  be  dried,  the  author  prefers 
wood-fibre,  such  as  is  prepared  for  the  manufacture  of  paper.  It 
requires  to  be  washed  with  light  petroleum.  About  2  grams  are 
placed  in  a  capsule,  dried  at  105'',  and  weighed  together  with  a  small 
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glass  rod.  Being  very  hygroscopic,  a  cover  is  necessary.  The  milk 
(5  or  6  grams)  is  poured  on  the  fibre,  avoiding  as  far  as  possible  any 
"wetting  of  the  capsule,  and  during  the  evaporation  the  fibre  is 
stirred  occasionally  in  such  a  way  as  to  wipe  the  capsule  clean. 
After  one  hour,  it  can  be  transferred  to  the  drying  oven,  where 
1^  hour  is  long  enough  for  drying  the  residue  from  6  grams  of  even 
a  very  rich  milk.  The  fibre  ia  then  removed  from  the  capsule, 
wrapped  in  paper,  and  extracted  in  Soxhlet's  apparatus  with  light 
petroleum.  Here  two  hours*  extraction  is  fonnd  to  be  sufficient.  In 
determining  the  water  in  butter,  3  grams  of  fibre  should  be  used  for 
5  grams  of  bDtter.  Owing  to  the  large  surface  exposed,  a  constant 
weight  is  obtained  after  1^  hours*  drying.  M.  J.  S. 

New  Method  of  Ezamining  Butter.  By  T.  T.  P.  B.  Warren 
(Chem,  NtwSf  56,  262;  compare  this  vol.,  p.  199). — Both  cotton- 
Eeed  oil  and  cocoa-cut  oil  were  fonnd  in  a  sample  of  oleomargarine, 
although  the  latter  wa«  free  from  taste  and  pmell ;  subsequent  expe- 
riment showed  that  by  mixing  cocoa-nut  oil  with  a  certain  quantity 
of  cotton-seed  oil,  its  odoar  and  taste  are  concealed ;  when,  however, 
these  two  oils  are  present  in  oleomargarine,  the  animal  fats  separated 
from  them  have  a  strong,  rancid  odour.  It  is  noteworthy  that  when 
cocoa-nut  oil  alone  is  treated  with  carbon  bisulphide  and  sulphur 
chloride,  it  behaves  like  butter ;  but  when  mixed  with  most  fats  or 
oils  it  is  not  so  easily  acted  on  by  salphur  chloride,  unless  in  laige 
excess ;  by  applying  the  author's  method  (loc.  cit.)  to  an  experimental 
mixture,  containing  1  part  of  cocoa-nut  oil  to  3  parts  of  cotton-seed 
oil,  the  former  oil  was  recovered  perfectly  white  and  solid.  An 
example  is  given  of  the  working  of  the  method,  applied  to  the 
analysis  of  an  oleomargarine  containing  cotton-seed  oil ;  and  in  two 
test  experiments  with  the  cotton-seed  oil  (as  used  in  the  analysis) 
alone,  solid  residues  were  obtained  differing  from  one  another  by 
5  per  cent. ;  in  the  author*s  opinion,  however,  the  difference  need  not 
be  so  great«after  a  little  practice.  D.  A.  L. 

Action  of  Sulphur  Chloride  on  Oils.  By  T.  T.  P.  B.  Warren 
(Chem,  News,  57,  26—27,  43).— The  result  produced  by  this  reagent 
with  linseed  oil  depends  on  the  quality  and  quantity  of  the  chloride, 
on  the  temperature  at  which  the  mixing  is  made,  and  on  the  quality 
and  quantity  of  the  solvent.  If  the  solvent  is  volatile,  inactive,  and 
in  excess,  the  reaction  only  starts  when  the  sulphur  chloride  solution 
becomes  sufficiently  concentrated  by  the  evaporation  of  the  solvent. 
If  the  solvent  is  not  volatile,  the  sulphur  chloride  reaction  seems  to  be 
arrested  or  modified.  Small  quantities  of  sulphur  chloride  will  merely 
thicken  linseed  oil  owing  to  the  altered  oil  dissolving  in  the  un- 
attacked  oil,  although  oil  once  perfectly  acted  on  will  not  dissolve  in 
fresh  oil.  When  analysing  a  mixture  of  drying  with  non-drying  oils 
by  means  of  sulphur  chloride,  it  is  well  to  add  enough  of  a  known  oil 
to  make  the  combined  quantity  of  known  and  drying  oil  relatively 
large  as  compared  with  the  non- drying  oil.  Under  exactly  similar 
conditions  of  experiment,  a  drying  oil  will  yield  constant  quantities  of 
a   solid  product  insoluble  in  carbon  disnlphide;    in  the  same  way 
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turpentine,  resin  oils,  and  mi  stares  of  these  yield  products  soluble  in 
carbon  bisulphide  or  heavy  petroleum,  therefore  these  latter  oils  can 
be  readily  separated  from  drying  oils  by  sulphur  chloride.  As  excess  of ' 
sulphur  chloride  produces  a  less  solid  product  than  when  such  excess  is 
avoided,  this  must  be  taken  into  consideration  when  treating  unknown 
oils.  In  dealing  with  mixtures  of  oils  in  which  each  individual  oil  gives 
a  solid  product,  the  results  obtained  are  only  approximate,  and  must  be 
verified  by  treatment  of  a  known  mixture  of  the  oih.  The  author 
then  indicates  the  very  extensive  amount  of  adulteration  and  sub'tti- 
tution  of  inferior  fur  superior  oils  in  commerce,  which  can  be  detected 
by  means  of  sulphur  chloride.  D.  A.  L. 

Estimation  of  Urea'by  Titration.  By  T.  Pfbipfee  (ZeiL  Biol, 
24,  336 — 350). — This  paper  is  a  lengthy  reply  to  the  criticisms 
recently  passed  by  Pfliiger  (this  vol.,  p.  201)  on  Pfeiffer's  modifica- 
tion of  Liebig*8  method  of  estimating  urea.  W.  D.  H. 

Titration  of  Fjrridine  Bases.  By  K.  E.  Schulze  (Ber,,  20, 
3391). — 5  c.c.  of  pure  pyridine  (sp.  gr.  0*98)  was  dissolved  in 
100  c.c.  of  water ;  25  c.c.  of  the  solution  was  treated  with  1  c.c.  of 
5  per  cent,  aqueous  ferric  chloride  solution ;  normal  sulphuric  acid 
solution  was  then  carefully  added  until  the  precipitated  ferric  hy- 
droxide redissolved.  The  amounts  actually  used  wore  15*5,  15*4, 
and  15*5  c.c. ;  15*5  c.c.  being  the  amount  required  by  theory. 
7-Piooline  was  titrated  in  a  similar  manner.  N.  H.  M. 

Volatile  Alkaloids.  By  0.  de  Coninck  (CompL  rend,  105,  1258 
— 1260). — A  description  of  colour  and  other  reactions  of  the  pyridic 
alkaloids. 

Improved  Method  of  Estimating  Caffeine  in  Coffee.     By 

E.  D.  Smith  (Ghem.  Gentr,,  1837, 1270—1271 ;  from  ZeiL  oster.  Apoth, 
Ver.,  41,  359). — To  determine  caffeine,  0*65  gram  of  coarsely  pow- 
dered coffee  is  mixed  with  013  gram  of  magnesia,  boiled  with  150  c.c. 
of  water  for  6ve  minutes,  filtered,  and  the  filtrate  made  up  to  200  c.c. 
by  percolation;  the  residue  is  again  boiled  for  five  minutes  with 
100  c.c.  water,  filtered,  and  this  filtrate  made  up  to  300  c.c.  by  perco- 
lation. The  combined  filtrates  are  evaporated  to  20  c.c,  the  residue 
treated  with  120  c.c.  of  strong  alcohol,  the  precipitate  filtered  and 
washed  with  alcohol,  the  alcohol  driven  off,  and  the  residue  dissolved 
by  the  gradual  addition  of  small  quantities  of  water.  This  solution 
is  extracted  three  times  with  25  c.c.  of  chloroform.  On  evaporating 
the  chloroform,  crystalline  caffeine  is  obtained.  J.  P.  L. 

Estimation  of  Theine  in  Tea.  By  B.  H.  Paul  and  A.  J.  Cownlet 
{Pharm,  J,  Trans.  [3J,  18,  417— 419).— The  authors  recommended 
the  following  method  of  estimating  theine  (caffeine)  in  tea : — 5  grams 
of  the  powdered  tea  is  moistened  with  hot  water,  mixed  with  1  gram 
of  calcium  hydroxide,  and  dried  on  the  water- bath.  The  residue  is 
then  extracted  with  strong  alcohol  in  a  small  percolator.  The  alcohol 
is  removed  from  the  filtrate  by  evaporation,  and  the  residual  aqueous 


Digiti 


ized  by  Google 


540  ABSTRACTS  OP  CHEMICAL  PAPERS. 

solution  mired  with  a  few  drops  of  sulphuric  acid,  filtered,  and  the 
filtrate  shaken  in  a  separator  with  about  200  c.c.  of  chloroform, 
which  is  used  in  six  succesaive  portions,  the  last  bein^^  tested  to 
ascertain  that  all  the  theine  has  been  taken  up.  The  whole  of  the 
chloroform  solution  is  then  shaken  in  a  separator  with  a  very  dilute 
solution  of  aqueous  soda,  by  which  it  is  completely  decolorised ;  the 
chloroform  extract  is  eyaporated  in  a  tared  flask,  and  the  residue 
weij^hed. 

The  authors  have  found  in  Indian  and  Ceylon  teas  a  higher  per- 
centage of  theine  than  has  usually  been  supposed  to  exist,  varying  from 
3-22  to  466  pr  cent,  on  the  air-dried  substance.  The  amount  of  the!ne 
had  no  relation  to  the  commercial  value  of  the  28  samples  examined, 
the  prices  of  which  ranged  from  Id.  to  7*.  per  lb.  The  numerical 
results  are  given  in  a  table.  The  method  used  by  dealers  in  testing 
tea  (tasting)  is  described.  The  value  is  not  indicated  hj  the  amount 
of  extract  obtained  by  boiling  water.  R.  R. 

Estimation  of  the  Alkaloids  of  Conium;  By  B.  A.  Cripfs 
{Fharm,  /.  Trans.  [3],  18^  511— 512).— In  place  of  the  troublesome 
and  inaccurate  distillation  methods,  a  process  is  described  based  on 
the  extraction  of  the  finely  powdered  fraits  with  a  mixture  of  alcohol, 
chloroform,  and  a  chloroform  solution  of  hydrogen  chloride,  and  the 
conversion  of  the  bases  in  the  extract  into  the  hydrochlorides,  in 
which  form  they  are  weighed.  A.  J.  G. 

Determination  of  Tannin,  By  F.  Gantteb  {Zeit  anal.  Chem,, 
26,  680 — 682). — The  author  has  made  comparative  determinations  o\ 
tannin  in  a  vai-iety  of  tanning  materials  by  the  method  of  the  German 
Tanners'  Association  (known  as  the  1  c.c.  method),  using  on  the  one 
hand  hide  powder,  and  on  the  other  the  N/IO  solution  of  ferric  acetate 
recommended  by  E.  B.  (Abstr.,  1887,  311).  In  almost  every  case,  the 
latter  gave  the  lower  result,  and  from  the  fact  of  the  quantity  of 
substance  taken  being  varied  according  to  its  richness,  the  differences 
are  inversely  proportional  to  the  weights  employed.  In  a  nearly  pure 
tannin,  the  difference  amounted  to  10  per  cent.  Unless,  therefore,  it 
can  be  shown  that  the  precipitation  by  hide  powder  gives  incorrect 
results,  that  by  ferric  acetate  cannot  be  substituted  for  it. 

M.  J.  S. 

Hoppe-Seylert  Soda-test  for  Carbonic-Oxide-Hsemoglobin, 
By  B.  Salkowskt  (Zeit  physiol  Chem.,  12,  227— 228).— The  follow- 
ing method  of  performing  the  test  is  suggested :— The  blood  in 
question  is  diluted  20  times,  and  to  some  of  this  in  a  test-tube  an 
equal  volume  of  aqueous  soda  of  sp.  gr.  1-34  is  added.  In  a  few 
seconds,  carbonic  oxide  blood  becomes  whitish,  then  red ;  on  standing, 
red  flocculi  separate,  and  finally  rise  to  the  surface  of  a  faintly  rose-' 
coloured  liquid.  In  normal  blood,  all  that  is  produced  by  the 
addition  of  the  alkali,  is  a  dirtv-brown  coloration.  After  standing 
20  hours,  the  precipitate  in  both  cases  is  redissolved,  and  the  clear 
red  liquid  shows  almost  the  same  absorption-bands  as  those  of  oxy- 
haemoglobin.  yT.  D.  H. 
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Refraction  of  Liqtdds  between  wide  Limits  of  Temperature. 
By  E.  KETTBLBR(^n».  Phy8.  Chew.  [2],  33, 353—381  and  506—534) .— 
Ab  none  of  the  expressions  hitherto  proposed  for  the  refraction  of 
liqnids  at  different  temperatures  are  fonnd  satisfactory,  the  author 
has  from  theoretical  considerations  dedaced  a  relation  between  refrac- 
tion and  temperature,  and  tested  the  same  experimentally.  The  first 
part  of  the  paper  is  devoted  to  a  description  of  the  apparatus  used 
and  the  method  of  working,  in  the  second  are  the  results  of  the  experi- 
ments and  a  discussion  of  the  same.  The  liquids  examined  were 
water  and  alcohol.  The  refraction  in  every  case  was  measured  for 
the  sodium,  lithium,  and  thallium  lines. 

The  refwiction  of  water  between  0°  and  20*  having  already  been 
measured  by  Riihlmann,  the  present  experiments  were  conducted  for 
the  interval  20°  to  95°,  a  large  nnmber  of  observations  at  intermediate 
temperatures  being  made.  The  formula  proposed  by  Buhlmann  for 
the  refractive  index,  t;  =  ©o  —  a^  +  fc^,  is  found  to  be  in  fair  agree- 
ment with  the  observed  values  up  to  85°.  A  much  better  agreement 
is,  however,  obtained  by  the  use  of  the  author's  proposed  formula 

(n»  -  l)(t;  -  /3)  =  C(l  +  «c-«)  =  M, 

where  C  =  (n*  —  l)i;  =  0'62035,  is  taken  from  Lorenz's  measure- 
ments for  water- vapour  and  the  sodium  line.  Also,  since  it  is  now 
proved  that  the  dispersion  for  liquids  follows  the  same  law  as  that 

for  gases,    ^  ""      =  const.,   where  for  the   same   density  «   and   fi 

represent  two  different  coloured  rays  ;  the  constant  C  will  alone  alter 
with  the  nature  of  the  li^ht  of  which  the  other  constants  will  bo 
independent.  For  the  lithium  and  thallium  lines,  C  has  the  values 
0'61574  and  0*62428.  The  equation  is  also  satisfied  by  two  series  of 
values  for  the  other  constants,  /?,  a,  and  Ic, 

(1)  p  =  0-20271        »  =  0-00246        h  =  0*02290 
or  (2)  p  =  0-15999        a  =  0*05617        k  =  0*000937 

Both  these  series  give  values  agreeing  very  well  with  the  experi- 
ments, and  the  two  agree  well  together  up  to  100**.  For  the  latter 
series,  k  is  so  small  that  its  higher  powers  may  be  neglected,  and  we 
get  M  =  0  { 1  -I-  «(1  —  kt) },  or  the  law  of  refraction  takes  a  linear 
form  with  regard  to  ^  :  (n*  —  1 )  (i?  —  |S)  =6  —  7^. 

For  alcohol,  the  experiments  extend  from  —7-85°  to  +76*34°.  A 
law  similar  to  that  in  the  case  of  water  holds  good.  It  is,  however, 
not  continuous,  and  two  portions  of  the  series  have  to  be  distinguished. 
Between  t  =  33-69°  and  t  =  od  we  got  M  =  0  (1  +  ae-*^^  -  V), 
where  the  valae  of  G  for  the  lithium,  sodium,  and  thallium  lines  is 
0*84198,  0*84750,  085249;  ^  =  3369°,  p  =  0200,  a  =  007748,  and 
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h  =  0002215.  From  t  =  —10°  to  t  =  33*69°,  we  get  the  simpler 
law  M  =  C  (1  -fa),  the  value  of  which  is  0*91317  for  the  sodium 
line. 

In  each  case,  the  experiments  prove  that  the  dispersive  power  for 
the  liq;ui(l  and  gaseous  states  is  the  same.  H.  C. 

A  New  Method  for  Detennining  the  Rotatory  Dispersion  of 
an  Active  Substance  and  a  Case  of  Anomalous  Dispersion. 

By  G.  H.  V.  Wyss  {Ann,  Phyg,  Ghent,  [2],  33,  554— 5C9).— The 
spectrum  from  ordinary  white  light  is  directed  into  a  polarising 
apparatus  hy  means  of  a  collimator,  the  slit  of  which  is  adjusted  to 
allow  successively  the  passage  of  rays  from  each  portion  of  the 
spectrum.  The  wave4engths  of  the  rays  are  calculated  by  means  of 
Cauchy's  formula.  In  this  way,  the  rotation  for  different  portions  of 
the  spectrum  and  for  known  wave-lengths  is  obtained. 

A  sample  of  turpentine  thus  examined  was  found  to  be  feebly 
laevorotatory.  It  gave  for  X  =  661  a  rotation  of  3*0815**.  As  the 
wave-lengths  decref^ed,  the  rotation  increased  and  reached  a  maximum 
of  3*3688°  for  X  =  665.  The  rotation  now,  however,  began  to  decrease 
on  approaching  the  blue  end  of  the  spectrum,  and  for  X  =  494  was 
only  2*9976°. 

This  behaviour  is  contrary  ta  Biot*s  law  that  the  rotation  of  a  ray 
is  inversely  proportional  to  the  square  of  the  wave-length,  an  exoep« 
tion  to  which,  however,  had  already  been  observed  by  Biot  and 
Arndtsen  in  the  case  of  tartaric  acid,  the  latter  concluding  that  the 
sample  examined  was  probably  a  mixture  of  Isbvo-  and  dextro-rota- 
tory acid.  As  it  was  quite  possible  that  the  present  anomaly  might 
arise  from  a  similar  cause,  mixtures  of  dextro-  and  Isdvo-turpentines 
in  different  proportions  were  examined,  and  it  was  indeed  found  that 
a  mixture  containing  about  68  per  cent,  of  dextro-turpentine  behaved 
in  a  manner  exactly  similar  to  the  above.  H.  C, 

Comparing  Spectra.  By  E.  F.  J.  Love  (Phil,  Mag,  [5],  25, 
1 — 6). — In  order  to  discriminate  coincidences  between  lines  of  different 
spectra,  a  method  based  on  the  law  of  error  is  made  use  of,  in  which 
the  differences  between  the  wave-lengths  of  the  compared  lines  are 
divided  into  groups  according  to  the  magnitude  of  the  difference.  A 
curve  is  then  plotted  having  the  number  of  observations  in  a  group 
for  an  ordinate,  and  the  average  error  of  the  group  for  an  abscissa. 
The  curve  is  compared  with  that  given  by  the  equation  y  =  a€"«^, 
and  any  large  discrepancies  noted.  The  above  law  supposes  the  errors 
to  be  of  every  magnitude  and  infinite  number,  hence  the  observed 
curve  will  be  steeper  than  the  theoretical  one.  Comparisons  by  this 
method  of  spectra  of  the  same  element  obtained  by  different  observers 
give  curves  which  agree  closely  with  the  curve  of  error,  whilst  that 
obtained  by  a  comparison  of  iron  with  nickel  and  titanium  is  widely 
divergent.  A  comparison  between  the  arc-spectrum  of  cerium  and 
the  widened  lines  of  a  sun-spot  spectrum  gave  a  curve  closely  re- 
sembling the  above  test  curves.  Grunwald*s  comparison  (Abstr.,  1887, 
1070)  between  the  wave-lengths  of  the  water-spectrum  as  deduced 
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by  him  from  those  of  hydrogen  and  their  valnes  afi  obtained  by  obser- 
vation,  ia  examined.  The  cnrvo  obtained  agrees  almost  exactly  with 
the  theoretical  curve  except  at  four  points.  Finally,  a  comparison 
between  the  spectrum  of  Griinwald^B  constituent  *'  6  "  of  hydrogen  and 
the  nearest  solar  lines  gives  a  cmrve  which  agrees  with  theory  except 
at  two  points.  The  discrepancies  in  the  two  last  comparisons  seem  to 
point  to  a  small  systematic  difference,  probably  between  the  scale  of 
measurement  of  the  hydrogen  spectrum  and  Angstrom's  scale. 

H.  K.  T.. 

Modifications  in  the  Absorption-spectrum  of  a  Substance: 

By  F.  Stenoer  (Ann.  Phys.  Chem.  [2],  33,  677— 686).— The  absorp- 
tion of  light  by  any  substance  of  definite  chemical  composition  is 
assumed  to  depend  on  the  size  of  the  physical  molecules  of  that  sub-- 
stance  in  the  condition  in  which  it  is  examined.  Hence  as  long  as 
the  molecular  aggregation  remains  the  same,  whatever  condition  the 
substance  be  im,  the  absorption-spectrnm  will  be  the  same,  but  an 
alteration  in  the  molecular  aggregation  will  bring  about  an  alterations 
in  the  abs©rption>-spectrum. 

Iodine  dissolves  in  carbon  bisulphide  to  a  violet,  in  alcohol  to  a 
brown  solution..  As  the  colour  of  the  carbon  bisulphide  solation 
approaches  more  nearly  to  that  of  iodine  vapour  than  that  of  the 
alcoholic,  it  may  be  assumed  that  in  the  first  the  molecules  are  in  a- 
simpler  state  of  aggregation,  and  this  view  is  supported  by  Wiede- 
mann's observation  that  when  the  carbon  bisulphide  solution  is  cooled 
by  means  of  ethep  and  solid  carbon  dioxide,  the  colour  changes  to 
brown. 

Magdala-red  has  a  very  different  absorption- spectrum  in  alcohol,  in 
which  it  i»  very  soluble,  to  that  which  it  shows  in  water,  benzene, 
toluene,  xylene,  tuipentine,  or  carbon  bisulphide,  in  which  it  is  only 
sparingly  soluble.  By  mixing  any  of  the  latter  solvents,  howeveri 
with  alcohol  in  different  proportions,  the  absorption-spectrum  of  the 
one  may  gradually  be  converted  into  that  of  the  other.  The  molecular 
aggregation  m  the  first  case  where  the  substance  is  readUy  soluble  is 
probably  simpler  than  in  those  in  which  it  is  sparingly  soluble. 

Vogel  (Berl,  Monatsber,,  1878, 409)  has  shown  that  when  a  solution 
of  a  coloured  substance  or  salt  is  evaporated  on  a  glass  plate,  the 
absorption-spectrum  of  the  solid  obtained  is  very  different  from  that 
of  the  solution.  This  alone  greatly  supports  the  view  as  to  the 
influence  of  moleculao*  aggregation.  The  author  shows  that  if  the 
solution  be  mixed  with  collodion,  gelatin,  or  starch-paste  and  then 
evaporated,  the  character  of  the  absorption-spectrum  does  not  alter 
with  the  change  from  the  liquid  to  the  solid  state.  The  above  sub- 
stances would  appear  to  keep  the  molecules  apart  when  drying,  and 
pi-event  further  aggregation  taking  place. 

The  above  also  holds  good  of  those  sabstances  which  show  fluores- 
cence in  the  liquid  but  not  in  the  solid  state.  If  solutions  of  such 
substances  in  gelatin  be  evaporated,  the  film  fluoresces  strongly  even 
after  it  has  been  kept  for  some  time.  As  fluorescence  probably 
depends  on  the  smallness  of  the  physical  molecules  of  the  fluorescent 
substance,  this  further  supports  the  author's  views.  H.  C. 
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Flnoresoent  MiztaroB.  By  L.  db  Boisbaudran  (O&mpt  rend,^ 
452 — 455). — The  anthor  withdraws  the  statements  made  in  Gompt. 
rend.,  105,  p.  1231,  lines  19—33,  and  p.  1232,  lines  1—4.  The 
quantities  of  chrominm  oxide  given  on  p.  1229  are  foor  times  as  great 
as  thej  should  be. 

Pnrified  calcinm  oxide  shows  distinct  although  not  very  strong 
greenish  or  bluish-white  fluorescences,  which  are  usually  of  short 
duration,  and  show  no  spectral  bands.  These  flaorescenoes  are  much 
feebler  after  the  calcium  oxide  has  been  strongly  heated  in  hydrogen. 
Some  specimens  show  a  rose  fluorescence  which  is  not  affected  by 
heating  in  hydrogen. 

Comparatively  pure  calcium  carbonate  was  distolved  in  hydro- 
chloric acid,  and  fractionally  reprecipitated.  The  first  fraction  showed 
a  rose  fluorescence,  becoming  blue- violet  when  heated,  the  manganese 
band  being  readily  recognisable ;  the  second  fraction  gave  a  blue- 
violet  fluorescence,  whilst  in  succeeding  fractions  the  fluorescence 
became  weaker  and  weaker.  It  would  seem  from  these  results  that 
the  fluorescence  of  calcium  oxide  is  due  to  the  presence  of^  minute 
quantities  of  impurities.  O.  H.  B. 

Galvanic  Polarisation.  By  F.  Stbkintz  (Ann.  Phys,  Chem.  [2], 
33,  465 — 474). — In  continuation  of  his  experiments  on  the  above 
(this  vol.,  p.  99),  the  author  has  examined  the  polarisation  of  mercury, 
gold,  palladium,  and  platinum  electrodes.  With  mercury,  the  polari- 
sation of  the  hydrogen  plate  is  at  a  maximum  when  the  E.M.F.  of  the 
cell  used  is  that  of  two  Daniel  Is,  and  for  further  increase  remains 
constant.  This  maximum  is  higher  than  that  observed  for  any  other 
metal.  The  polarisation  of  the  oxyg^i  plate  varies  with  the  time  of 
immersion,  and  continually  increases  with  the  E.M.F.  of  the  cell  used. 
With  the  three  other  metals,  the  results  agree  generally  with  those  of 
Fromme  (Abstr.,  1887,  541).  When  the  intensity  of  the  current 
used  is  greater  than  that  required  to  produce  maximum  polarisation, 
in  each  case  a  decrease  in  that  .of  the  oxygen  plate  sets  in,  that  of  the 
hydrogen  plate  remains  oonstfmt  in  the  case  of  platinum,  but  shows  a 
variation  with  the  time  of  immersion  for  gold  and  palladiunL 

BL  C. 

Conductivity  of  Illumined  Air.  By  S.  AKBHSifius  (Ann,  Pky§. 
Chem.  [2],  33,  638 — 644). — It  is  shown  that  air  under  a  pressure  of 
1  to  20  mm.,  when  illumined  by  the  sparks  of  &n  electrical  machine, 
acts  as  a  conductor,  the  maximnm  conductivity  being  for  a  pressure 
of  4  to  5  mm.  This  conductivity  is  shown  to  be  electrolytic,  as  a 
current  may  be  obtained  flowing  from  a  zinc  to  a  platinum  plate  in 
illumined  air,  just  as  it  would  were  these  plates  immersed  in  water. 
No  manifestation  of  the  above  oould  be  obtained  for  pressures  other 
than  those  stated,  although  the  anthor  considers  that  it  is  not  con- 
fined within  those  limits.  In  snpport  of  this  he  quotes  the  experi- 
ments of  Hertz  (Ann.  Fhys.  Chem.  [2],  31,  983),  in  which  it  was 
shown  that  sparks  are  more  easily  formed  in  air  at  the  ordinary  pres- 
sure when  the  path  is  illumined  than  when  it  is  kept  in  the  dark. 

H.  C. 
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Moleonlar   Oonduotivity   of  Fiuning  Nitric  Acid.     By  E. 

BouTY  (Oompt.  rend,y  106,  695 — 597). — Fuming  nitric  acid,  which 
always  contains  a  slight  excess  of  water,  dissolves  large  quantities  of 
potassium  nitrate,  forming  compounds  which  can  be  crystallised,  and 
the  solutions  beliaye  with  respect  to  condactivity  like  aqueous  solu- 
tions of  very  soluble  salts.  The  conductivity  of  the  acid  at  first 
increases  more  rapidly  than  the  proportion  of  dissolved  salt,  attains  a 
maximum,  and  then  decreases  as  the  solution  becomes  more  viscous. 
With  small  quantities  of  salt,  the  increase  in  conductivity  is  propor- 
tional to  the  weight  of  salt  dissolved. 

Sodium  nitrate  is  only  slightly  soluble  in  nitric  acid,  and  does  not 
form  crystailisable  compounds.  The  nitric  acid  solution,  like  the 
aqueous  solution,  behaves  abnormally,  and  has  a  higher  resistance 
than  similar  solutions  of  other  nitrates. 

The  unit  of  conductivity  in  these  experiments  was  the  resistance 
of  normal  nitric  acid.  The  nitric  acid  nsed  was  of  sp.  gr.  1*552. 
A  molecular  resistance  of  15*72  ohms  is  the  limit  of  conductivity  of 
the  solutions  of  potassium  and  ammonium  nitrates  in  nitric  acid. 
This  value  approximates  very  closely  to  the  molecular  resistance  of 
potassium  chloride  in  aqueous  solution.  The  resistance  of  solutions 
of  nitrates  in  nitric  acid  increases  rapidly  on  addition  of  water. 

0.  H.  B. 

Electrical  ResiBtance  of  Bismnth  and  its  Alloys.  By  E. 
V.  Atibel  (Phil.  Mag.  [5],  25, 191 — 201). — The  electrical  resistance 
of  bismnth  and  its  alloys  in  a  powerful  magnetio  field  is  determined. 
The  bismuth  was  prepared  in  three  forms — (1)  melted  and  cooled 
slowly ;  (2)  melted  and  cooled  quickly ;  (3)  compressed.  The  first 
was  obtained  by  melting  the  metal  in  capillary  tubes  immersed  in 
sand ;  for  the  second  the  metal  was  melted  and  poured  into  a 
V-sliaped  iron  mould ;  the  third  was  prepared  by  Spring's  method. 
The  alloys  were  prepared  by  mixing  weighed  quantities  of  the  metals. 
The  resistances  were  measured  by  Thomson's  method,  and  the  results 
show  that  in  some  samples  of  bismuth  the  resistance  rises,  in  others 
falls,  with  rise  of  temperature.  The  experiments  with  alloys  show 
that  this  is  not  due  to  the  presence  of  tin  or  arsenic  as  an  impurity, 
nor  was  there  any  relation  shown  with  their  fusing  points  or  specific 
gravities.  Magnetism  produces  an  increase  in  resistance,  but  the 
effect  is  feeble.  Compressed  bismnth  shows  hardly  any  alteration  in 
resistance  with  change  of  temperature,  but  if  it  is  fused  and  cooled 
slowly  the  usual  effect  is  observed.  In  the  compressed  bismuth  which 
had  been  drawn  through  a  draw-plate,  the  particles  form  parallel 
fibres.  H.  K.  T. 

Blectrolysis  of  Copper.  By  T.  Gray  {Phil  Mag.  [5],  25, 179 
— 184;  compare  Abstr.,  1887,  315). — The  electrochemical  equivalent, 
of  copper  is  determined  for  varying  current-densities.  The  copper 
sulphate  solutions  had  a  density  of  1'15  to  1*18,  and  were  always 
acid.  The  plates  were  cleaned  with  glass-paper,  and  after  deposition 
were  washed  with  acidified  water  and  dried  before  a  fire.  At  tem- 
petatures  of  10 — 15°,  the  results  are  constant,  but  the  loss  in  weight 
of  the  plate  increases  rapidly  as  the  temperature  rises  to  35°.    The 
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error  can  be  ascertained  witbin  O'l  per  cent,  by  keeping  a  similar 
plate  in  a  cell  with  no  current  passing  through  it.  At  2°,  there  is  no 
change  in  the  amount  of  metal  deposited  until  the  area  of  the  plate 
exceeds  200  sq.  cm.  per  ampere.  A  table  of  apparent  electrochemical 
equivalents  of  copper  for  different  current-densities  and  temperatures 
is  given.  H.  K.  T. 

Thermal  and  Electrical  Behaviour  of  some  Bismnth-tin 
Alloys  in  the  Magnetic  Field.  By  A.  y.  Ettinosha(jsen  and 
W.  Nernst  (Ann.  Phys,  Chem,  [2],  33,  474— 492).— The  authors 
were  led  by  former  experiments  to  suspect  some  connection  between 
the  thermoelectrical  properties  of  metals,  and  the  '*  rotatory  power  *' 
in  a  magnetic  field  observed  by  Hall  (PhU,  Mag.,  1885,  19,  419). 
Since  the  thermoelectrical  properties  of  bismuth  are  greatly  modified 
by  alloying  with  tin,  the  present  investigations  were  undertaken  with 
the  object  of  ascertaining  whether  this  modification  would  be  attended 
with  similar  change  in  the  rotatory  power.  A  series  of  four  alloys 
containing  varying  amounts  of  tin  were  examined,  but  although  the 
rotatory  power  was  .very  largely  influenced  by  the  presence  of  the  tin 
no  definite  connection  with  the  thermoelectrical  properties  could  be 
traced.  H.  C- 

The  Recalescence  of  Iron.  By  H.  Tomlinson  (Phil.  Mag.  [5], 
25,  103 — 116). — The  internal  friction  of  ii*on  at  difEerent  tempera- 
tures is  determined  by  suspending  a  wire  vertically  and  noting  its 
period  of  horizontal  vibration,  the  wire  being  heated  by  an  electric 
current.  A  table  of  results  is  given.  At  550°  the  internal  friction 
rises  rapidly,  and  still  more  rapidly  at  1000°,  so  that  at  this  tempera- 
ture  the  wire  comes  to  rest  after  two  or  three  vibrations.  From  1100' 
to  1200°  it  seems  to  decrease.  At  550°  the  magnetic  and  thermo- 
electric properties  also  change.  At  1000°  heat  also  becomes  latent, 
as  shown  by  alterations  at  this  temperature  due  to  stress  and  strain. 
The  author  considers  that  recalescence  is  similar  to  regelation,  being 
a  sudden  evolution  of  heat  at  temperatures  somewhat  below  these 
points.  When  iron  has  been  strained  either  by  bending  or  hammer- 
ing, the  strained  portion  as  the  iron  cools  appears  clouded,  owing  to 
the  more  rapid  cooling  of  the  strained  portion,  its  specific  heat  being 
less  than  that  of  the  unstrained  parts,  probably  because  the  consump- 
tion of  heat  in  separating  the  particles  is  prevented  by  the  strain. 
Shortly  before  recalescence,  the  cloud  disappears.  Recalescence  does 
not  seem  to  be  prevented  by  shaking  or  hammering.  With  well 
annealed  iron,  recalescence  cannot  be  detected.  The  author  considers 
that  it  does  take  place,  but  at  a  point  near  the  critical  temperature 
(1000°),  and  hence  is  not  visible.  H.  K.  T. 

Evaporation  of  Liquids.  By  W.  Hbmpel  (Ber.,  21, 900—902).— 
Liquids  can  be  evaporated  abont  six  times  more  rapidly  (with,  how- 
ever, the  combustion  of  about  three  times  the  amount  of  gas  per 
hour)  than  on  a  steam-bath  by  employing  a  Siemens'  inverted  regen- 
erative burner  placed  just  above  the  surface.  The  liquids  do  not 
enter  into  ebullition,  so  all  spirting  is  avoided.    Experiments  show 
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tliat  no  appreciable  amount  of  snlphnric  acid  is  absorbed  by  the  liquids 
daring  evaporation^  and  that  whilst  hot  the  iron  parts  of  the  burner 
are  not  attacked  by  acid  vapours.  W.  P.  W. 

Bumping  dturing  Distillatioii.  By  A.  Bbissmann  (Arch,  Pharm, 
[3],  25,  970 ;  from  Pkann,  Centralb^  28,  601).— A  closely  wound 
platinum  spiral  is  charged  with  several  longish  bits  of  pumice,  and  its 
ends  are  then  closed.  One  or  more  of  these  spirals  placed  ia  a  liquid 
undergoing  distillation  effectually  prevents  bumping,  and  the  opera- 
tion goes  on  with  perfect  regularity.  The  platinum  mast  be  heavy 
enough  to  sink  the  pumice.  J.  T. 

Relation  of  Oases  to  Mariotte's  Law  at  High  Temperatures. 
By  C.  PuscHL  {Monatsh.,  9,  93 — 98). — ^If  at  ordinary  temperatures 
the  volume  of  a  liquid  be  v  and  the  pressure  j7,  pv  increases  with  the 
pressure,  so  that  d(pv)ldp  =  A  is  positive.  If  i  be  the  temperature, 
and  a  the  coefficient  of  expansion  oi  the  liquid,  then  dkjdt  =  d{apv)ldp, 
so  that  by  following  the  change  in  h  with  temperature,  the  change  in 
pv  or  in  Mariotte's  law  may  be  ascertained. 

At  pressures  above  the  critical,  heating  the  liquid  gradually  to 
above  the  critical  temperature,  the  quantity  h  will  be  found  to  pass 
through  two  maxima  with  one  minimum  in  between,  and  the  latter  if 
the  pressure  be  continually  increased  at  high  temperatures  will  change 
from  negative  to  positive  values,  and  may  in  the  end  be  brought  into 
coincidence  with  the  higher  maximum,  which  at  the  same  time  falls 
to  lower  temperatures.  If  the  pressure  then  were  high  enough,  h 
would,  from  the  lower  maximum,  continually  decrease  with  rise  of 
temperature. 

Fur  pressures  below  the  critical,  h  is  negative  and  increases  with 
the  temperature.  This  is  the  case  with  all  gases  and  vapours,  with 
the  exception  of  hydrogen.  If  heated,  then,  a  point  h  =  0  will  be 
reached  at  which  the  gas  will  obey  Mariotte's  law.  Above  this  point, 
h  takes  a  positive  value,  reaches  a  maximum,  and  then  falls  again,  it 
crosses  the  zero-line  a  second  time,  and  becomes  permanently 
negative. 

There  is  also  for  every  gas  an  interval  of  temperature  for  which  h 
is  positive  at  every  pressure,  and  pv  has  neither  maximum  nor 
minimum.  On  eeich  side  of  this  interval,  there  are  two  pressures  for 
every  temperature  at  which  A  =  0,  for  the  smaller  of  which  pv  la  & 
maximum  and  for  the  greater  a  minimum.  At  the  higher  and  lower 
limiting  values  for  these  temperatures  the  two  pressures  will  coincide. 

H.  C, 

Easy  Method  of  Finding  the  Speoiflo  Gravity  of  Liquids. 
By  A.  B.  Tatloe  {Ghem,  News,  51,  13&— 139).— For  the  sake  of 
simplicity,  the  author  suggests  tbat  the  weight  of  a  conyenient  solid 
should  be  so  adjusted  that,  expressed  in  grains,  it  corresponds  with  its 
sp.  gr.,  tben,  on  weighing  it  in  tbe  liquid  to  be  tested,  the  loss  of  weight 
in  grains  will  give  tbe  sp.  gr.  of  that  liquid  without  calculation. 

D.  A.  L. 
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Compressibility  of  Water.  By  W.  C.  Rontobn  and  J.  Schneider 
(Ann,  Fhys,  Ghem.  [2],  33,  644— 660).— The  anfcliors  repeat  ttieir 
expeiiments  on  the  above  (Ann,  Fhys.  Ohem,  {2],  29,  197),  nsing 
greater  pressnres,  and  thns  obtaining  a  greater  contraction.  The 
apparatus,  with  the  exception  of  a  new  manometer,  is  that  preyionslj 
used.  Experiments  were  conducted  at  the  temperatures  0°,  9^,  and 
17 '95^,  and  gave  as  the  apparent  compressibility  per  atmosphere  at 
tliese  temperatures  O000U4910,  000004602,  and  000004413.  The 
experiments  being  made  with  great  care,  and  account  taken  of  all 
known  sources  of  error,  the  last  figure  only  in  the  above  is  looked  on 
as  doubtful.  The  constant  of  deformation  of  the  piezometer  was 
determined  by  comparing  the  observed  apparent  compressibility  of 
rock  salt  with  the  true  compressibility  obtained  by  Voigt  (Ber.,  1884, 
990)  ;  by  introducing  this  correction,  the  true  compressibility  of  water 
at  the  above  temperature  is  obtained.  This  is  0*0000462  at  17'95',  a 
value  which  exactly  agrees  with  that  obtained  by  Graesi,  00000481  at 
9%  and  0-0000512  at  0^  H.  C. 

Decrease  in  the  Solubility  of  Sulphates.  By  A.  Etard  (CompL 
rend,,  106,  206— 208).— At  temperatures  below  100^  the  solubility  of 
cupric  sulphate  increases  with  the  temperature,  but  between  103*  and 
190°  the  solubility  diminishes  as  the  temperature  rises.  This  deflec- 
tion in  the  curve  of  solubility  is  observed  with  almost  all  sulphates. 
With  cadmium,  zinc,  manganese,  and  iron  sulphates,  the  point  of 
deflection  is  below  100°.  A  similar  decrease  in  solubility  is  observed 
in  the  case  of  salts  of  carbonic,  sulphurous,  and  succinic  acids,  but 
not  with  salts  of  monobasic  acids,  except  those  of  feeble  organic 
acids. 

In  the  case  of  zinc  sulphate,  y  =  276  -H 0*2604^  between  —5*  and 
81%  and  y  =  SO'O  -0-2244^  between  81°  and  176°.  At  180°,  the 
solubility  is  the  same  as  at  —5**.  As  the  temperature  of  a  saturated 
solution  rises,  the  hydrate  ZuSO*  -h  2HaO  is  deposited  on  the  sides 
of  the  vessel  in  hard,  insoluble,  porcelain-like  concretionary  masses. 
At  all  temperatures  there  is,  in  all  probability,  a  condition  of  equi- 
librium between  this  and  the  other  hydrates  existing  in  the  solution. 

In  the  case  of  manganese  sulphate,  y  =  30*0  4-  0*2828^  between 
-8°  and  57°,  and  y  =  480  -  0-4585*'  between  57°  and  150^  The 
solution  deposits  anhydrous  manganese  sulphate  as  a  hard,  rose- 
coloured,  porcelain -like  mass,  almost  insoluble  in  water.  The  equation 
indicates  that  the  solubility  vanishes  at  161°,  and  experiment  shows 
that  at  180°  the  liquid  retains  mere  traces  of  the  salt. 

For  potassium  sulphate,  y  =  7^5  +  O1070*  between  0°  and  163% 
and  between  163°  and  220°  the  solubility  remains  constant. 

C.  H.  B. 

Laws  of  Chemical  Equilibrium.  By  H.  Le  Chatelieb  (Gompt, 
rend,,  106,  355 — 357). — A  mathematical  paper,  not  admitting  of 
useful  abstraction. 

Ghemical  Equilibrium.  By  P.  Duhim  (C(mpi.  rend,,  106, 
486 — 487). — The  results  obtained  by  Le  Ghatelier  are  identical  with 
those  obtained  by  the  author  (Gompt,  rend,,  99,  1113). 
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Laws  of  Chemical  Eqailibrium.  By  H.  Le  Chatelikb  (Gompt. 
rend,,  106,  598 — 601). — ^The  aatbor  points  oat  that  there  is  an 
essential  difference  between  bis  views  and  those  of  Dnhem. 

C.  H.  B. 

BxploBion  of  Water  Qas.  By  A.  v.  Oettingen  and  A.  v.  Gernet 
(Ann,  Fhys.  Chem.  [2],  33,  586— 609).— The  gas  generated  electro- 
ly ideally  was  passed  without  previous  drying  into  the  eudiometer,  and 
by  means  of  a  rotating  mirror  photographs  of  the  course  of  the 
explosion  were  taken,  small  quantities  of  metallic  salts  being  used  to 
colour  the  flame.  The  results  show  that  in  accordance  with  Bunsen's 
view,  the  total  combustion  takes  place  in  successive  partial  explosions. 
Each  explosion  causes  a  wave  which  travels  along  the  tube,  and  the 
meeting  of  two  such  waves  gives  rise  to  secondary  waves,  as  appears 
from  the  photographs.  The  rate  of  explosion  measured  was  2800 
metres  per  second,  which  agrees  approximately  with  the  value  obtained 
byBerthelot.  H.  C. 

The  Carbon-atom  and  Valency.  By  Y.  Mjbteb  and  E.  Rieceb 
(iBflr.,  21,  946 — ^956). — ^The  theoretical  conclusions  of  van't  HofE  and 
Wislicenus  have  not  only  been  supported  but  also  extended  by  the 
experiments  of  Meyer  and  others  on  the  isomeric  benzildioximes ;  the 
result  of  which  is,  that  to  the  hithei*to  generally  accepted  properties 
of  the  carbon-atom,  the  following  two  must  be  added  : — (1)  The  four 
valencies  of  the  carbon-atom  can  be  diverted  from  the  regular  tetra- 
hedric  direction  in  which  they  are  supposed  to  exist  in  marsh-gas, 
and  compounds  of  the  constitution  Ca^ ;  (2)  There  are  two  ways  in 
which  two  siugly-bound  carbon-atoms  can  be  united,  one  which  allows 
free  rotation  in  various  directions,  one  which  does  not. 

On  various  chemical  and  physical  grounds,  the  authors  put  forl.h 
the  following  hypothesis  on  the  constitution  of  the  carbon-atom  : — 
The  carbon-atom  is  surrounded  by  an  ethereal  shell  which,  in  the  case 
of  an  isolated  atom,  has  a  spherical  form;  the  atom  itself  is  the 
carrier  of  the  specific  affinities,  the  surface  of  the  shell  is  the  seat  of 
the  valencies ;  each  affinity  is  determined  by  the  existence  of  two 
opposite  electrical  poles,  which  are  situated  at  the  end- points  of  a 
straight  line  small  in  comparison  with  the  diameter  of  the  ethereal 
shell.  Such  a  system  of  two  electric  poles  is  called  a  double-  or  di- 
pole.  The  four  valencies  of  a  carbon-atom  would  be  represented  by 
four  such  di-poles,  the  middle  points  of  which  are  situated  on  the 
surface  of  the  ethereal  shell,  but  freely  movable  within  it.  The  di- 
poles  themselves  can  rotate  freely  round  their  middle  point.  The 
carbon-atom  has  a  greater  attraction  for  positive  than  for  negative 
electricity,  and  the  positive  pole  of  a  valency  is  slightly  stronger 
than  the  negative  pole. 

This  hypothesis  would  explain — ^Why  the  four  valencies  take  up 
the  position  of  a  regular  tetrahedi'on ;  why  they  can  be  diverted  from 
this  position ;  why  the  valencies  of  one  and  the  same  carbon-atom 
cannot  combine  together,  whilst  the  valencies  of  different  carbon- 
atoms  can  do  so;  why  there  are  two  kinds  of  single-binding,  (1) 
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one  stable,  (2)  and  the  other  allowing  free  rotation ;  and  lastly,  whj 
free  rotation  ceases  in  cases  of  doable-  or  treble-binding. 

F.  S.  K. 

On  Valency.  By  H.  E.  jiRMSTRONo  (Phil  Mag.  [5],  25,  21—30). 
The  author  extends  Helmholtz's  theory  that  the  valency  of  an  atom 
corresponds  with  the  number  of  charges  of  electricity  with  which  it  is 
associated  (Trans.,  1881,  277)  by  supposing  that  "  molecular  "  com- 
binations are  due  to  the  same  cause.  As  instances  of  substances  which 
may  be  looked  on  as  molecular  compounds,  the  author  quotes  the 
tetralkyl-com pounds  of  ammonium.  The  stability  of  the  iodides  of 
these  bases  in  the  presence  of  potassium  hydroxide  is  such  as  is 
shown  by  no  other  iodide  except  those  of  carbon ;  they  fully  resemble 
in  this  respect  methyl  iodide  and  iodobenzene.  Moreover,  although 
the  heat  of  neutralisation  of  tetramethylammonium  hydroxide  is 
equal  to  that  of  potash  whilst  that  of  methyl  alcohol  is  small,  in  the 
latter  case  the  combination  is  incomplete  and  in  many  cases  the  salt 
produced  is  insoluble  and  does  not  interact  with  water.  In  aniline,  tbe 
basic  properties,  so  far  from  being  entirely  dependent  on  the  nitrogen- 
atom,  are  lessened  and  ultimately  almost  annulled  by  the  introduction 
of  halogens  into  the  phenyl  radicle.  Some  hydrazines  are  monobasir, 
others  bi basic,  although  they  ail  contain  two  (triad)  nitrogen-atoms : 
hence,  the  pentad  nature  of  the  nitrogen  in  the  salts  of  these  sub- 
stances is  doubtful,  and  they  are  better  considered  as  so-called 
molecular  compounds.  To  explain  these  molecular  combinations,  the 
charge  of  electricity  is  supposed  to  penetrate  the  atom  and  to  have 
varying  degrees  of  freedom  of  motion.  In  some  combinations,  such  as 
Hs,  the  opposite  charges  approach  one  another,  and  there  is  no  residual 
affinity ;  whilst  in  others,  such  as  HCl,  the  charges  of  some  of  the  atoms 
do  not  move  towards  those  of  their  neighbours,  their  influence  is  not 
entirely  neutralised  and  a  residual  affinity  obtains.  In  tetramethyl- 
ammonium iodide,  the  nitrogen  of  the  molecule  NMcs  has  such  a 
residual  affinity  which  is  neutralised  by  a  similar  residual  affinity 
in  the  iodine  of  the  methyl  iodide.  Ammonium  haloid  compounds,  in 
that  they  can  further  combine  with  halogens,  show  residual  affinity, 
but  it  is  net  probable  that  the  halogen  of  the  ammonium  salt  serves 
as  the  bond  <»t'  union.  On  the  other  hand,  in  the  double  metallic  salts 
the  halogen  does  play  this  part,  and  from  their  analogy  to  ammonium 
haloid  compounds  the  halogen  in  tbe  latter  sbould  serve  as  the  bond 
of  union.  In  view  of  this  conflict  of  evidence,  the  theory  of  the  am- 
monium radicle  is  questioned,  and  the  perhalogen-componnds  are 
regarded  as  formed  by  the  union  of  the  halogen  with  the  nitrogen-atom 
— ^a  view  supported  by  the  fact  that  ammonium  sulphate  combines  with 
halogens.  That  the  same  result  is  obtained  in  whatever  order  the 
radicles  are  inserted  in  a  tetralkylammonium-compound  may  be  due  to 
isomeric  change  at  the  moment  of  formation,  and  does  not  necessarily 
prove  the  atomic  constitution  of  these  compounds.  In  the  case  of  phos- 
phorus, the  existence  of  the  compound  PF»  does  not  prove  its  quin- 
quavalence  in  face  of  the  compounds  H,Fa  and  HFFB,  which  prove 
that  fluorine  can  combine  with  itself.  Instead  of  the  constitution 
ClsP'OGl  for  phosphorus  ozychloride,  the  oxygen  may  be  considered 
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to  be  united  to  the  phosphoms-atom  in  PGU  by  residaal  affinity.  For 
bismuth,  the  componud  BiPhsBr2  only  proves  that  it  belongs  to  the 
nitrogen-pliosphorus-gronp  so  long  as  its  constitution  is  unknown. 
In  the  compounds  PbEti  and  TeCU  the  lead  and  tellurium  atoms  may 
be  considered  to  have  charges  showing  little  mobility,  hence  each 
charge  binds  two  monad  atoms.  The  elements  of  the  carbon-silicon- 
gronp  are  probably  tetrads,  whilst  iron  in  the  ferric  compounds  is  a 
triad.  Chlorides  in  which  the  chlorine-atoms  form  a  closed  chain  are 
also  conceivable.  From  the  above  it  follows  that,  except  in  the  paraffins, 
benzenes,  and  their  haloid  and  alcoholic  derivatives,  the  constitittion 
of  compoands  is  by  no  means  settled,  and  that  a  more  liberal  inter- 
pretation of  facts  than  heretofore  must  be  made.  fi.  K.  T. 

Tetravalenoy  of  Oxygen.  By  J,  F.  Heyes  (Phil,  Mag,  [5],  25, 
p.  221—237). — The  author  considers  that  molecular  compounds  of 
haloid  salts  can  be  better  explained  by  supposing  the  haloids  to  be 
trivalent  than  by  grouping  the  atoms  round  a  central  atom,  which 
must,  therefore,  have  a  very  high  valency.  This,  with  the  occasional 
teti*a valency  of  oxygen,  gives  formulo  for  the  oxy chlorine  acids 
more  in  accord  with  their  properties  than  those  in  use.  Thus  potassic 
hypochlorite  becomes  K — CllzOziOzzCl — K,  whilst  the  substances 
KClOs,  KCIO4  may  be  looked  upon  as  K — Clzi  united  to  groups  of 
oxygen-atoms  (Oj) '  or  (O4)'',  forming  perhaps  a  closed  chain. 

The  tetra valence  of  oxygen  is  supported  by  the  peroxides,  BaOt,Mn02, 
whose  properties,  distinct  from  those  of  SnOifSiOs,  point  to  a  compo- 
sition X"rzOziO,  and  by  the  oxides  of  silver,  mercury,  and  copper. 
Sodium  dioxide,  since  it  is  not  decomposed  by  heat,  is  considered  to 
have  the  structure  Na — O — 0 — ^Na,  whilst  in  KaOi  there  is  an  (O4) 
nucleus  related  probably  to  that  in  KCIO4  and  CUO4.  The  interaction  of 
water  with  organic  substances  such  as  aldehyde,  acetal  and  acetic  acid, 
favours  the  view  of  the  occasional  tetravalency  of  oxygen,  ms  do  also 
the  gaseous  acetic  acid  molecule  (C4Hg04)  of  Ramsay  and  Young,  and 
Friedel's  substance,  (CH8)20,H  CI.  The -double  metallic  oxides,  basic 
salts,  and  water  of  crystallisation  ( — OHj-OHa^OHa — ,  Ac.)  also 
favour  this  view.  In  substances  where  there  are  two  valencies  the 
author  proposes  the  term  validity  to  indicate  the  less  powerful  affinity : 
thus  chlorine  is  monovalent  and  tri valid;  carbon  is  tetravalent, 
except  in  CO  and  CNO,  where  it  is  hi  valid.  J.  J,  Thomson  has 
pointed  oat  that  according  to  the  vortex  theory  a  dyad  might  unite 
not  only  with  two  atoms  bat  also  with  four  atoms  of  a  monad,  so  that 

water  consists  of  three  primaries  H, — O — O.     The  author's  formula, 

+  - 
HjZrOlZlO,  agrees  with  this  theory  and  also  with  Brodie's  H,00. 
As  an  instance  of  a  radicle  at  once  mono-  or  tri-valent,  the  author 
quotes  (CsHs/",  which  if  regarded  as  an  atom  is  analogous  to  gold 
or  thallium.  H,  K.  T. 

Investigatioii  of  the  Second  van't  Hoff  Hypothesis.    By  E. 

AuwEEs  and  V.  Meter  (J?er.,  21,  784— 817).— This  vol.,  p.  597. 
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Simple  Frooedure  for  the  Determination  of  Molecular 
Weights  by  Raoult's  Method.  By  A.  F.  Hollkmanx  (Ber.,  21, 
860 — 862). — The  simplificatioDS  introduced  proceed  on  the  same  hnea 
as  those  already  described  by  V.  Meyer  and  by  K.  Auwers  (this  voL, 
pp.  407—409). 

Ancient  Process  for  making  Gems  and  Glasses  Phosphor, 
escent  By  Berthblot  (Campt.  rend.,  106,  443— 446).— An  extract 
from  ancient  Greek  MSS.  containing  recipes  for  making  gems,  glasses, 
<&K3.,*phosphorescent,  or  imparting  to  them  more  brilliant  colours^  by 
coating  them  with  thin  layers  of  various-coloared  or  phosphorescent 
substances,  the  latter  b^ng  usually  of  the  nature  of  readily  ozidis- 
able  organic  compounds.  G.  H.  B. 


Inorganic  Chemistry. 


Rate  at  which  Bleaching  Powder  loses  its  available  Chlorine 
when  kept  at  Different  Temperatures.  By  J.  Pattinson  (/.  8oe, 
Ghem.  Ind„  7,  188 — 191). — It  is  shown  that  although  the  available 
chlorine  of  bleaching  powder  disappears  in  proportion  to  the  length 
of  time  it  is  kept  and  to  the  temperature  to  which  it  is  subjected,  yet, 
within  a  comparatively  small  amount,  the  whole  of  the  chlorine  it 
originally  contained  is  stiU  retained  in  some  form  or  other  in  combina- 
tion with  the  calcium  of  the  compound.  This,  at  any  rate,  is  true  of 
bleaching  powder  when  kept  in  casks  or  bottles  for  about  12  months 
at  temperatures  varying  from  15'6**  to  26*5''.  D.  B. 

Preparation  of  Tetrathionates  from  '' Wackenroder's  "  Solu- 
tion. By  T.  CuRTius  and  F.  Henkel  (J,  pr.  Ghem,  [2],  37,  137 
—149 ;  compare  Debus,  Trans.,  1888,  278).— When  "  Wackenroder's  " 
solution  is  shaken  for  a  considerable  time  with  excess  of  barium 
carbonate  and  then  filtered,  the  solution  is  quite  clear,  neutral  to 
litmus,  and  contains  sulphur  and  barium  present  in  the  ratio  of  four 
atoms  of  the  former  to  one  of  the  latter,  thus  corresponding  with  barium 
tetrathionate.  If,  however,  the  solution  is  imperfectly  neutralised  it 
will  contain  acid  tetrathionates,  and  consequently  sulphur  will  be 
present  in  a  quantity  larger  than  that  I'epresented  by  the  ratio  SilBa. 
The  existence  of  these  acid  tetrathionates,  unknown  until  now,  has  led 
many  investigators  to  wrongly  assert  that  poly  thionic  acids,  containing 
more  sulphur  than  tetrathionic  acid,  are  present  in  Wackenroder's 
solution.  Pure  barium  tetrathionate  may  be  obtained  from  Wacken- 
roder's  solution,  which  has  been  completely  neutralised  by  barium 
carbonate,  by  precipitating  with  alcohol  and  then  alternately  dis- 
.solving  in  water  and  precipitating  with  absolute  alcohol.  As  thus 
prepared,  the  salt  is  identicaJ  with  that  formed  by  the  action  of  iodine 
on  the  thiosulphate,  and  has  the  formula  BaSiOe  *f  2HaO. 
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If  Wackenroder's  solation  is  nentralised  by  means  of  the  carbonates 
of  zinc  and  maoganefie,  and  then  an  eqnal  yolnrae  of  the  solation 
added,  acid  salts  of  these  metals  are  obtained.  These  acid  salts  are 
much  more  stable  than  the  normal  ones,  and  dissolve  readily  in  cold 
absolute  alcohol,  from  which  they  can  be  recrystallised  oyer  sulphuric 
acid  in  a  vacuum.  The  zinc  salt,  (S406H)2Zn,  crystallises  from 
alcohol  in  groups  of  small  needles,  is  somewhat  hygroscopic,  and  is 
exceedingly  soluble  in  cold  water  and  in  cold  alcohol.  It  decom- 
poses at  a  little  above  100'',  and  addition  of  potash  to  the  aqueous 
solution  causes  an  immediate  separation  of  sulphur.  The  manganese 
salt,  (S40«H)«Mn,  crystallises  in  rose-coloured  plates,  and  in  all  its 
other  properties  much  resembles  the  zinc  salt.  The  authors  have 
observed  the  peculiar  appearance  and  properties  of  the  sulphur 
•present  in  Wackenroder's  solution  (Debus,  he,  cit).  G.  T.  if. 

HydroflaorideB  of  Potassium  Fluoride.  By  H.  Moissan 
(Gompt.  rend.,  106,  64-7 — 549). — ^When  dry,  powdered  potassium 
fluoride  is  gradually  added  to  liquid  anhydrous  hydrofluoric  acid  it 
dissolves  rapidly  with  development  of  heat,  and  if  the  solution  is 
cooled  to  —23**  it  yields  highly  hygroscopic  crystals  of  the  hydro- 
fluoride  of  potassium  fluoride,  KF,3HF.  This  compound  gives  ofl" 
hydrogen  fluoride  in  moist  air,  and  dissolves  rapidly  in  water  with 
liberation  of  add  and  great  reduction  of  temperature.  When  heated, 
it  loses  hydrogen  fluoride  and  yields  a  residue  of  potassium  fluoride. 
At  100°,  the  fused  salt  has  no  action  on  crystallised  silicon,  but  if 
rapidly  heated  to  a  higher  temperature  the  mixture  becomes  in- 
candescent with  violent  evolution  of  silicon  fluoride.  The  fused  salt 
acts  energetically  on  silica  and  decomposes  carbonates.  It  is  decom- 
posed by  sulphuric  acid  in  the  cold  with  very  rapid  evolution  of 
hydrogen  fluoride,  and  acts  energetically  on  potash  and  ammonia. 

If  the  potassium  fluoride  and  hydrogen  fluoride  are  mixed  in  suit- 
able proportions,  the  compound  KF,2HF  is  obtained ;  this  is  liquid  at 
106**,  and  on  cooling  forms  crystals  similar  to  those  of  the  preceding 
compound.  It  may  be  kept  liquid  between  65°  and  105*",  and  under 
these  conditions  acts  readily  on  many  minerals  and  organic  sub- 
stances. 

These  compounds  are  analogous  to  Berthelot's  hydrochlorides  of 
chorides  and  Troost's  compounds  of  ammonia  with  ammonium  salts. 
The  trihydrofluoride  is,  however,  somewhat  stable,  and  decomposes 
very  slowly  in  dry  air  or  even  in  a  vacuum.  C  H.  B. 

Preparation  of  Cakes  of  Ammonium  Chloride  and  Ammo- 
nium Carbonate.  By  W.  Hkmpel  (Ber.,  21,  897).— When  heated 
at  60 — 100**  and  subjected  to  hydraulic  pressure,  powdered  ammo- 
nium chloride  and  ammonium  carbonate  are  respectively  converted 
into  hard  cakes.  W.  P.  W. 

Soluble  Phosphates  in  Superphosphates.  By  H.  Otto  (Ch&m. 
Centr,,  1887,  1563—1564;  from  Zeit,  Ghem.  Ind,,  2,  207-r-210).— 
The  solubility  of  the  pure  calcium  salt,  CaH4(P04Xj  ^^  water  at  15°  is 
about  1  in  25.     Solutions  of  the  phosphate  do  not  undergo  deoomposi- 
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tion  at  the  ordinary  temperature  ;  at  60**,  slight  decomposition  begins, 
and  at  90''  CaHPOi  is  precipitated,  free  phosphoric  acid  going  into 
solution. 

Acid  phosphate  of  iron,  FeH6(P04)3,  is  decomposed  bj  -water  at  the 
ordinary  temperature  into  FePO^  and  free  phosphoric  acid;  the 
greater  the  volume  of  water,  the  more  complete  the  decomposition. 
Acid  phosphate  of  alumminm  on  the  other  hand  does  not  decompose, 
but  dries  to  a  -white,  eolonrless  mass,  again  soluble  in  -wat«r.  It 
decomposes  on  heating.  Acid  phosphate  of  manganese,  which  occurs 
in  some  superphosphates,  forms  a  bright  rose-coloured,  crystalline 
product,  which  is  easily  soluble  in  water,  and  is  not  decomposed  even 
by  large  quantities  of  water. 

The  whole  of  the  soluble  phosphates  of  aluminium  and  manganese 
existing  in  superphosphate  are  dissolved  in  estimating  the  soteible 
phosphates; 

In  consequence  of  the  decomposition  which  acid  phosphate  of  iron 
undergoes,  and  the  partial  decomposition  between  the  iron  and  mono- 
calcic  phosphates,  the  soluble  phosphate  obtained  by  idie  proeess 
recommended  by  the  Magdeburg  Conference  (namely,  extraction  with 
a  large  vohime  of  water  at  once,  1,000  ex.  to  20  grams  superphos- 
phate) ift  censiderably  less  than  that  obtained  by  the  ubvlbX  process  of 
extracting  with  successive  small  quantities. 

A  compan^ison  of  the  two  methods  with  a  superphosphate  oentmning 
49*9  per  cent.  P2O5  gave  the  following  result :  Magdeburg  method, 
45*8  per  cent.  PsOs;  usual  method,  47*2  per  cent.  P2O5. 

j:..  P.  L. 
AnhydroT»  Magnesium  Chlbride.    By  W.  Hevpel  {Ber.,  21, 
897). — Crystallised  magnesium  chloride  can  be  rendered  anhydrous 
and  the  formation  of  basic  salt  prevented  by  heating  it  in  a  current 
of  hydroges  ehloride.  W..  P-  W. 

Instability  of  the  Donble  Sulphates,  M'^SOa,  B',S0«  +  6H,0, 
of  the  Magnesium  Series.  By  W.  IHttmar  (Proc,  Boy.  Soe. 
Edin,,  124,  219— 220).— When  to  a  solution  of  a  known  weight  of 
potassium  sulphate,  dissolved  in  a  quantity  of  hot  water  less  than 
suflBcient  to  hold  the  intended  doitble  salt  in  solution,  a  known*  weight 
of  the  bivalent  sulphate  amounting  to  exactly  1  or  1*1, 1*2 — l*5MgO, 
or  FeO  per  IK2O,  is-  added,  the  resulting  crystals  are  found  to  be 
coated  with  potassium  sulphate ;  with  1*2  or  l'3MgO  per  IK^O,  the 
crystals  beeome  more  and  more  pure.  The  results  with  ferrous 
sulphate  are  similar.  B.  W.  P. 

Action  of  Potable  Water  on  Lead  Pipes.  By  E.  Beighardt 
(Arch,  Pharm,  [3],  25,  1049—1052 ;  compare  this  vol.,  p.  344).— 
Present  experience  shows  that  waters  which  act  on  lead  pipes,  generally, 
if  not  exclusively,  contain  free  carbonic  anhydride.  The  view  that  lead 
pipes  gradually  become  coated  internally  so  as  to  resist  this  action  is 
still  wanting  proof.  It  has  been  ascertained  that  the  addition  of 
finely.powdered  calcium  carbonate  suffices  perfectly  to  prevent  the 
action;  the  free  carbonic  anhydride  quickly  attacks  the  carbonate, 
leaving  any  excess  undissolved.  J.  T. 
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Corrosion  of  Leaden  Water  Pipes.  By  T.  Cabnellet  and  W. 
Frew  (J.  800.  Ghem,  Ind.,  7,  15—20,  and  78). — The  results  show 
that  the  corrosion  is  much  greater  with  free  exposure  to  the  air  than 
by  exclusion  of  the  latter ;  the  action  of  water  being  diminished  to 
about  one-fourth,  and  fehat  of  calcium  hydroxide  to  about  one-fifth, 
when  air  is  excluded.  This  confirms  the  observations  of  previous 
investigators.  The  most  important  result,  however,  is  the  great  pro- 
tective action  exerted  by  sand,  calcium  carbonate,  old  mortar,  calcium 
silicate,  and  a  mixture  of  sand  and  calcium  carbonate.  The  circum- 
stance that  the  presence*  of  sand  has  a  most  importaBt  effect  in 
protecting  lead  from  corrosion  has  already  been  shown  by  Crookes, 
Odling,  and  Tidy,  in  a  report  on  the  action  of  water  on  lead  made  to 
the  Water  Committee  of  tbe  Corporation  of  Huddersfield  in  1886. 
In.  this  report,  it  is  shown  that  the  action  of  soft  water  on  lead  is 
regulated  by  the  amount  of  silica  contained  in  the  water,  and  also 
that  the  most  effectual  way  to  -  silicate  a  water  is  to  pass  it  over  a 
mixture  of  flints  and  hmestone.  They  do  not,  however,  give  any 
reason  or  experiment  to  show  why  a  mixture  of  these  two  should  be 
more  effectual  than  either  alone.  The  authors  are  of  opinion  that  the 
true  explanation  is  to  be  foand  in  the  formation  of  calcium  silicate, 
and  as  a  proof  assign  the  fact  that  calcium  silicate  itself,  either  as 
such  or  in  the  form  of  old  mortar,  is  more  effective  than  either  cal- 
cium carbonate  or  silica  separately  (compare  Miiller,  this  vol.,  p.  225, 
Beichardt,  p.  344f,  and  preceding  Abstract).  D.  B 

Displac^xient  of  Copper  by  Zinc.  By  A.  Destrem  (Oompt.  rend., 
106,  489^—492). — Pure  zinc  introduced  into  solutions  of  copper  salts 
with  strong  acids  produces  a  brown  or  blackish  slightly  adherent 
deposit  of  copper.  In  slightly  alkaline  solutions,  the  deposit  is  red 
and  fitrmly  adherent.  In  the  case  of  copper  salts  of  feeble  acids  the 
deposit  has  the  colour  of  brass  and  is  strongly  adherent,  especially  if 
the  solution  is  electrolysed  for  a  short  time  with  sat  anode  of  metallic 
copper. 

Pur©  carefully  cleaned  zinc  was  immersed  for  brief  equal  intervals 
of  time  in  solutions  of  cnprammonium  sulphate,  cupric  acetate, 
cupric  formate,  and  capric-  picrate.  At  first  the  weight  of  the  zinc 
increases,  but  i^ftevwards  it  gradually  diminishes  with  each  successive 
immersion  and  tends  to  become  constant.  If  there  were  simply  an 
exchange  of  copper  for  zinc,  the  weight  of  the  zinc  should  always 
decrease.  The  yellow  colour  of  the  deposit,  its  firm  adherence  to  the 
zinc,  and  the  increase  in  weight  indicate  that  on  the  first  immersion- 
of  the  zinc  into  neutral  or  feebly  alkaline  solutions,  alloys  of  zinc  and 
copper  resembling  brass  are  formed.  If  the  yellow  deposit  is  touched 
with  a  rod  moistened  with  hydrochloric  acid,  the  red  colour  of  copper 
appears,  owing  to  the  more  rapid  dissolution  of  the  zinc.  When  the 
solution  of  the  copper  salt  is  acid,  there  is  no  increase  in  the  weight  of 
the  zinc. 

Similar  phenomena  are  observed  in  the  case  of  cadmium. 

C.  H.  B. 

Action  of  Sulphur  Vapour  on  Copper.    By  H.  N.  Wabren 
(Ghem.  News^  57,  96). — If  sulphur  is  thrown  on  to  molten  copper  and 
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the  mass  allowed  to  cool  when  the  reaction  has  ceased,  a  button  is  pro- 
duced consisting  of  a  core  of  pure  copper  enclosed  in  a  uniform  shell  of 
copper  sulphide ;  the  thickness  varying  with  the  quantity  of  sulphur 
employed.  In  a  similar  manner,  a  rod  of  copper  1  inch  in  width  was 
exposed  at  a  dull  red  heat  for  half  an  hour  to  the  action  of  sulphnr 
vapour,  in  this  case  also,  a  layer  of  copper  snlphide  of  uniform  thick- 
ness was  formed,  leaving  a  core  of  pure  copper.  Good  commercial 
copper  must  be  used.  D.  A.  L. 

Absorption  of  Carbonic  Oxide  by  Cnprons  Obloride.    By  W. 

Hempel  (Ber.y  21,  898 — 900). — Cuprous  chloride  solution  absorbs 
noteworthy  quantities  of  all  gases,  and  it  is  therefore  necessary  to 
saturate  a  fresh  solution  with  those  gases  in  a  mixture  with  which  it 
does  not  enter  into  combination,  otherwise  the  diminution  in  volume 
is  greater  than  that  due  to  the  absorption  of  carbonic  oxide;  the 
results  of  the  first  analysis  in  which  this  solution  is  employed  should 
consequently  be  rejected.  When  once  saturated,  the  cuprous  chloride 
solution  gives  very  concordant  results  with  gaseous  mixtures  whose 
composition  is  tolerably  constant  as,  for  example,  with  coal-gas.  If, 
however,  a  solution,  which  has  been  used  with  one  kind  of  gas,  is 
employed  for  the  analysis  of  a  mixture  of  different  composition,  errors 
come  in  owing  to  the  evolution  of  a  portion  of  those  dissolved  gasea 
which  are  absent  from  or  are  present  in  smaller  proportions  in  the 
new  mixture,  and  to  the  absorption  of  others ;  it  is  on  this  account 
that  Drehschmidt  found  that  the  volume  of  the  hydrogen  increased  in 
his  experiments  (this  vol.,  p.  88;  Ber,,  20,  2753).  W.  P.  W. 

Basic  Almnininm  Sulphate.  By  C.  BOttikgsr  (Annalen,  244, 
224 — 227). — A  basic  aluminium  sulphate  of  the  composition 
AliOajSOsjCHjO,  is  deposited  when  a  solution  containing  5  grams  of 
aluminium  sulphate  and  1^  grams  of  common  salt  is  heated  at  140^ 
in  sealed  tubes.  It  is  insoluble  in  water,  and  loses  2  mols.  H^O  at  a 
dull  red  heat.  W.  C.  W. 

Preparation  of  Potassium  Manganate.  By  A.  Jollbb  (Arch. 
Fharm.  [3],  25,  970;  from  Bep.  anal  Chem.,  1887,  No.  33).— Potas- 
sium hydroxide  (2  mols.)  is  placed  in  a  crucible,  some  water  is  added, 
and  finely  divided  potassium  permanganate  (2  mols.)  is  gradually  added 
with  constant  stirring  and  heating.  After  two  hours  at  a  faint  red 
heat,  the  crucible  is  cooled,  and  the  manganate  placed  in  a  well-stop- 
pered flask  to  prevent  access  of  air  and  contact  with  organic  matter. 

The  value  of  manganate  as  a  reagent  depends  on  its  solubility  iu 
alkalis  without  change.  The  alkaline  solution  has  the  greatest 
tendency  to  produce  with  certain  oxides  precipitates  which  settle 
rapidly,  and  are  constant  in  composition.  Again,  the  solution  is  so 
powerful  an  oxidising  agent  that  certain  compounds  are  readily  and 
perfectly  oxidised  at  ordinary  temperatures,  whilst  permanganate 
frequently  requires  heat  and  a  large  excess  of  reagent.  Lastly,  the 
end  of  the  reaction  is  sharply  defined,  the  green  colour  disappears,  and 
the  solution  becomes  colourless.  J.  T. 
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Combination  of  Carbon  with  Iron  nnder  Pressure.    By  W, 

Hempel  (Ber.,  21,  903). — When  tested  for  its  tensile  strength, 'steel 
is  found  to  give  a  fracture  which  is  grey  in  the  centre  and  brighter  in 
colour  towards  the  edge,  whilst  a  fracture  of  the  same  specimen 
obtained  in  the  ordinary  way  without  extension  has  a  uniform  appear- 
ance. Inasmuch  as  contraction  occurs  in  the  former  case  previous  to 
fracture,  the  author  considers  that  owing  to  the  resulting  pressure  a 
portion  of  the  carbon  present  passes  into  the  combined  form  (compare 
Spring  and  van't  Hoff,  this  vol.,  p.  341),  and  ascribes  the  increase  in 
the  hardness  of  iron  which  occurs  in  wire-drawing  or  when  it  is 
hammered  cold  to  a  similar  cause.  W.  P.  W. 

Cobaltio  Alums.  By  H.  Marshall  (Proc.  Roy.  8oc.  Edin.,  123, 
203 — 204). — When  mixed  solutions  of  cobalt  sulphate  and  ammonium 
or  potassium  sulphate  are  electrolysed  in  a  divided  cell  so  arranged  that 
the  two  electrodes  are  practically  in  separate  vessels,  the  solution 
changes  to  greenish-blue,  due  to  the  oxidation  of  the  cobaltous  to  a 
cobaltic  compound.  After  crystaJlisation,  a  blue  ammoniunn  alum  is 
obtained,  which  when  dry  is  stable,  but  in  solution  rapidly  becomes 
reduced,  the  oxygen  which  is  liberated  being  in  part  ozone.  A 
potassium  alum  was  obtained  but  with  less  ease,  but  the  salt  was 
always  mixed  with  potassium  sulphate  from  which  it  could  not 
be  freed.  Nickel  salts  of  a  corresponding  composition  have  not 
hitherto  been  obtained.  E.  W.  P. 

New  Hydrate  of  Molybdic  Acid.  By  A.  Vivier  (Gompt  rend., 
106,  601— 602).— White  crystals  of  the  composition  HaMoO„ 
separated  from  a  solution  of  ammonium  molybdate  in  nitric  acid 
They  may  also  be  obtained  by  heating  the  ordinary  molybdate  solution 
at  50 — 60°  with  its  own  volume  of  water  for  several  days. 

0.  H.  B. 

Titanium  Chloride  and  Titanic  Acid.  By  R.  Wagner  (Ber,, 
21,  960 — 962). — Commercial  titanium  chloride  has  always  a  yellowish 
or  greenish  colour;  the  former  is  usually  due  to  ferric  chloride,  the 
latter  to  chlorine  and  sometimes  to  certain  decomposition  products  of 
titanium  chloride.  A  little  stannic  chloride  was  found  in  one  sample, 
but  with  this  exception,  no  foreign  element  other  than  iron  could  be 
detected.  Chlorine,  hydrochloric  acid,  and  ferric  chloride  can  be 
removed  by  slow  distillation  over  sodium,  other  impurities  ai'e 
eliminated  by  fractional  distillation. 

A  clear  solution  of  orthotitanic  acid  can  be  obtained  by  adding 
water,  in  small  quantities  at  a  time,  to  titanium  chloride,  the  mixture 
being  well  shaken  during  the  process. 

The  hydrate  of  orthotitanic  acid,  precipitated  in  the  cold  from  a 
clear  solution  in  hydrochloric  or  sulphuric  acid,  yields,  when  dried  in 
the  air  or  at  a  moderate  temperature,  not  only  a  white  but  also  a 
green,  brown,  or  black  hydrate  according  to  the  treatment  adopted ; 
the  latter  is  the  final  product  of  the  orthohydrate. 

When  moist  orthotitanic  acid  is  heated,  a  remarkable  play  of 
colours  is  observed,  and  the  oxide  on  further  careful  heating  becomes 
almost  white,   but    appears  citron-yellow   while  hot;   by  continued 
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heating,  the  colour  becomes  more  and  more  brownish.  Metati- 
tanio  acid  becomes  browDish-coloured  when  ignited  for  a  qaarter  of 
an  honr. 

If  orthotitanic  acid  is  allowed  to  remain  under  water  for  a  long 
time  it  is  partially  converted  into  metatitanic  hydrate. 

The  colour  of  titanium  dioxide  depends  on  the  treatment  to  which 
it  has  been  subjected.  F.  S.  K. 

Action  of  Vanadio  Anhydride  on  Alkaline  Flnorides.    By  A. 

DiTTB  {Compt  rend.,  106,  270 — 272). — Sodium  fluoride  when  heated 
in  a  closed  crucible  with  an  excess  of  vanadic  anhydride  yields  a 
crystalline,  red  mass,  and  when  this  is  treated  with  tepid  water,  it 
yields  an  oran((e  solution,  which  deposits  orange-red  crystals  of  the 
composition  3V206,4NaF  +  18H,0.  The  mother-liquor  when  con- 
centrated yields  lemon-yellow  crystals  of  the  compound  V,05,4NaP. 
With  an  excess  of  the  alkaline  fluoride,  the  product  is  pale-yellow,  and 
is  only  slowly  attacked  by  water.  If  extracted  with  warm  water  and  the 
solution  evaporated  in  a  vacuum,  the  compound  3VaOa,4NaF  -h  ISHsO 
is  obtained  in  transparent,  orange-red  crystals,  and  the  mother- 
liquor  yields  small,  yellowish-white  crystals  of  the  compound 
V805,8NaF  -f  3H,0. 

If  a  boiling  saturated  solution  of  sodium  fluoride  is  mixed  with 
excess  of  soluble  vanadic  anhydride  and  filtered,  the  filtrate 
deposits  brilliant  red  crystals  of  the  compound  V,05,NaF  -f-  5H,0, 
and  the  mother-liquor  yields  brilliant,  lemon-yellow  crystals  of  the 
compound  V206,6NaP  +  bHiO,  All  these  sodium  compounds  are 
analogous  to  those  previously  obtained  with  potassium  fluoride. 

A  warm  concentrated  solution  of  ammonium  fluoride  dissolves  a 
large  quantity  of  soluble  vanadic  anhydride,  and  the  warm  liquid 
deposits  the  compound  V205,4NH4F  -|-  4HaO  in  pale-yellow  ciystal?, 
very  soluble  in  water.  When  heated,  they  lose  w^ater  and  hydrogen 
fluoride,  and  yield  the  compound  Va05,2NH4F.  If  the  mother-liquor 
from  the  first  crystals  is  mixed  with  excess  of  vanadic  anhydride, 
filtered  and  cooled,  it  deposits  the  compound  V205,4NH4F  -|-  4H2O  in 
almost  white,  brilliant,  nacreous  needles,  readily  soluble  in  cold  water. 
With  a  cold  solution  of  ammonium  fluoride  and  excess  of  vanadic 
anhydride,  the  first  product  consists  of  indistinct  yellow  crystals  of  the 
composition  VaOs^SNHiF  -f  4HaO,  followed  by  crystals  of  the  com- 
pound V,05,4NH4F  +  4H2O. 

Yanadic  anhydride  reacts  with  many  other  metallic  fluorides,  and 
the  products  are  under  investigation.  C.  H.  B. 

Action  of  Hydrogen  Chloride  on  Cnpric  Chloride.  By  Enoel 
(Compt. rend.y  106,  273 — 275). — Hydrochloric  acid  precipitates  cupnc 
chloride  from  its  solution  in  accordance  with  the  author's  law — that  is 
to  say,  the  sum  of  the  equivalents  of  acid  and  salt  in  solution  remains 
practically  constant.  At  first  the  sum  of  the  equivalents  slightly 
diminishes,  but  when  10  c.c.  of  the  solution  contains  70  equivalents  of 
hydrogen  chloride  the  law  is  exactly  obeyed.  Beyond  this  point,  the 
snm  of  the  equivalents  increases  slowly  as  the  proportion  of  free  acid 
increases. 
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If  a  solution  of  cupric  chloride  is  saturated  with  hydrogen  chlo. 
i-ide  at  20—25"  and  then  cooled  to  0**,  it  deposits  a  hydrochloride  of 
cnpric  chloride,  CaCIa^HCl  +  3H,0,  in  deep,  gamet-red  needles  which 
lose  hydrogen  chloride  and  become  green  when  exposed  to  air.  De- 
composition soon  ceases  in  a  closed  vessel,  and  the  crystals  remain 
unaltered  in  an  atmosphere  of  hydrogen  chloride. 

Dihydrated  cupric  chloride,  CuClj  -h  2H«0,  absorbs  hydrogen 
chloride  and  becomes  gamet-red,  water  being  libei-ated.  This  fact, 
together  with  the  colour  of  the  hydrochloride,  seems  to  indicate  that 
the  water  is  combined  with  the  hydrogen  chloride,  and  the  cupric 
chloride  is  present  in  the  anhydrous  condition.  The  brown  colour  of 
a  solution  of  cupric  chloride  containing  much  free  hydrochloric  acid 
is  probably  due  to  the  presence  of  the  hydrochloride. 

It  is  noteworthy  that  all  hydrochlorides  of  chlorides  hitherto 
described  contain  water  of  crystallisation.  G.  H.  B. 

Preparation  of  Anroso-aQrlc  Chloride.  By  J.  Thomsen  (/.  pr. 
Chem.  [2],  37,  105— 108).— -Kriiss  and  Schmidt  have  recently  (thi» 
vol.,  p.  28)  denied  the  existence  of  auroso-auric  chloride,  AU2CI4.  Th* 
failure  of  their  attempts  to  obtain  it  is  considered  to  be  due  to  the 
necessary  temperature  not  having  been  maintained.  Definite  direc- 
tions are  now  given  for  its  successful  preparation.  By  leading  a 
stream  of  dry  chlorine  for  30  minutes  over  gold,  precipitated  from  a 
solution  of  gold  chloride  by  sulphurous  acid,  50  to  70  grams  of  gold 
may  be  converted  into  a  homogeneous  mass  corresponding  with  the 
formula  AujCl*.  The  reaction  is  started  by  gentle  heating,  but  the 
necessary  temperature  is  then  maintained  by  the  heat  evolved  in  the 
reaction,  provided  that  cooling  is  prevented  by  surrounding  the  tub© 
with  cotton  or  glass-wool.  G.  T.  M. 

Rnthenium  Peroxide.  By  H.  Dkbray  and  A.  Jolt  (Compt.  rend., 
106,  328 — 333). — The  instability  of  ruthenium  peroxide  prepared  by 
the  ordinary  method  is  due  to  the  presence  of  a  small  quantity  of 
water.  In  order  to  obtain  the  oxide  in  a  perfectly  anhydrous  con- 
dition it  is  enclosed  in  a  tube  which  is  contracted  at  the  middle,  one- 
half  being  filled  with  fused  calcium  chloride.  When  the  tube  is 
made  vacuous,  the  ruthenium  peroxide  gradually  sublimes,  and  that 
part  of  the  tube  which  contains  it  is  separated  from  the  remainder  by 
fusion  and  the  oxide  redistilled  in  a  vacuum.  The  tubes  in  which  it 
is  preserved  should  be  carefully  cleansed  from  organic  matter,  and 
then  dried  by  heating  to  redness  whilst  a  current  of  hydrogen  is 
passed  through  them. 

Ruthenium  peroxide  melts  at  25*5°,  forming  a  deep  orange-red  liquid 
which  solidifies  slowly  even  in  presence  of  crystals  of  the  substance. 
The  fused  oxide  remains  vitreous  for  a  long  time,  and  can  only  be 
obtained  in  distinct  crystals  by  sublimation,  which  takes  place  readily 
with  very  slight  chaage  of  temperature  under  a  pressure  of  3  to  4  mm. 
It  does  not  boil  below  106°,  and  at  106 — 107**  it  decomposes.  No 
ebullition  was  observed  under  any  conditions.  The  vapour- tension 
is  183  mm.  at  100*8^  ;  20  mm.  at  42°,  and  practically  nil  at  0°.  It 
may  be  distilled  in  water  vapour  if  the  latter  contains  chlorine  or 
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hypocblorons  acid ;  vapour-density  by  Dnmas'  method  at  100°  under 
a  pressnre  of  106  mm.  =  577  ;  calculated  for  Rn  =  104,  5-81.  The 
peroxide  attacks  mercnry,  and  acts  slightly  on  glass  in  diffused  light. 

Ruthenium  peroxide  dissolves  in  water,  forming  a  golden-yellow 
solution  which  contains  no  definite  hydrates.  The  pare  solution  may 
be  kept  for  some  time,  even  in  diffused  light,  but  gradually  decom- 
poses  with  evolution  of  oxygen  and  deposition  of  a  black  layer  of  the 
oxide,  Ru^O],  which  when  dried  above  100^  contains  2  mols.  H«0.  The 
exact  amount  of  water,  however,  depends  on  the  conditions  of 
drying.  The  decomposition  by  water  is  more  rapid  the  higher  the 
temperature,  and  at  100°  it  rapidly  becomes  complete — brilliant  black 
scales  of  the  lower  oxide,  Ru409,2H20,  being  obtained.  This  oxide 
becomes  anhydrous  at  360°  without  loss  of  oxygen,  but  at  440''  it  is 
converted  into  the  dioxide.  The  oxide,  RU4O9,  is  also  obtained  by 
heating  the  oxide,  RnaO»,2HiO,  in  a  dry  vacuum  at  a  temperature  not 
exceeding  360**. 

The  peroxide  is  stable  below  106^,  but  at  lO?"*  sudden  decomposi- 
tion takes  place  with  production  of  «  smoky  flame,  the  liquid  portion 
being  converted  into  the  ciystallised  dioxide,  whilst  a  pulverulent 
form  of  the  same  oxide  is  deposited  on  the  sides  of  the  tube.  Decom- 
position is  complete,  but  there  is  no  actual  explosion. 

It  has  previously  been  shown  (this  vol.,  p.  426)  that  the  peroxide  is 
formed  by  the  oxidation  of  the  dioxide  at  1000",  and  it  is  evident  that 
the  relation  between  the  dioxide  and  peroxide  is  similar  to  that  exist- 
ing between  water  and  hydrogen  peroxide.  C.  H.  B. 


Mineralogical  Chemistry. 


Gold,  Alnnlte,  and  Bnlphnr  from  Kew  South  Wales,  and 
Native  Antimony  from  Queensland.  By  R.  W.  E.  Macivor 
(Chem.  News,  57,  64). — Gold  occurs  at  Gumdagai,  in  New  South 
Wales,  in  fine  flakes  irregalarly  distributed  through  a  matrix  of  ser- 
pentine, and  varying  in  quantity  from  a  few  pennyweights  to  several 
ounces  per  ton.  The  serpentine  is  associated  with  an  abundance  of 
asbestos,  and  appreciable  •quantities  of  gold  have  also  been  found  in 
some  specimens  of  the  lat.ter  mineral.  Sulphur  and  alunite,  yielding 
its  own  weight  of  alum  perfectly  free  from  iron,  have  been  found  in 
considerable  quantities  in  Gloucester  CJo.,  N.S.W.  The  alunite  is 
generally  quite  white,  bat  sometimes  has  a  very  slight  pinkish  hue, 
probably  dae  to  a  trace  of  manganese. 

The  author  has  examined  some  very  pure  specimens  of  antimony 
from  Northern  Queensland  ;  all  seemed  to  be  water- worn,  and  some 
consisted  of  the  metal  only,  others  of  the  metal  associated  either  with 
calcium  carbonate  or  quartz.  D«  A.  L. 

Stromeyerite  f^om  Zacatecas  in  Mexico.  By  G.  A.  KOKrn 
(Jahrb.  /.  ifm.,  1888,  i,  lief.,  190,  from  Froc.^cad.  Nat.  Set.  Phila^ 
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ddphiaf  1886,  281). — The  speoimen  analjsed  consisted  of  long,  pris* 
matic  crystals,  with  broken  ends,  planted  on  qnartz.  The  mineral  has 
no  cleavage ;  its  colour  is  iron-grey,  its  hardness  3*5,  and  its  sp.  gr. 
6*23.    Auedysis  gave  the  following  results : — 

S.  Cu.  Ag.  Insoluble.  Total. 

15*81        33*69        50*18  0*26  99*94 

which  corresponded  with  the  formula  CuAgS.  B.  H.  B. 

New  Mineral  in  the  St  Bernard  Lode  at  Hansach.    By  F.  V. 

Sandbbrgeb  (Chem,  Centr,,  1887,  1568—1569,  from  OsU  Zeit.y  35, 
528 — 533). — The  new  mineral,  which  the  author  names  Metcdonchidite^ 
consists  of  rhombic  crystals  like  radiating  pyrites,  but  distorted  in 
the  macrodiagonal  axis,  with  irn^gular  fracture,  and  hardness  =  7 ; 
sp.  gr.  =  5*08.  They  are  of  zinc- white  colour,  and  metallic  lustre,  and 
give  on  analysis — 

S.         As.         Fe.         Ni.        Cu.       Pb.       Ag.        Total. 
49*56    2*73    45*12    1*29    0*72    1*12    0*11     100*551 

If  the  mineral  is  regarded  as  an  isomorphous  mixture  of  FeSa  with 
FeAsa,  the  following  formula,  25FeSa  +  lFe(Ni,Cn,Pb,Ag)AjSa,  which 
nearly  approaches  the  formula  of  the  lonchidite, 

(22FeS,  -f  lFe(Co,Cu,Pb), 

is  obtained.  The  occurrence  of  silver  and  traces  of  gold  and  platinum 
in  metalonchidite  is  worthy  of  notice,  J.  P.  L. 

Association  of  Fluorspar  with  Babel  Quartz  at  Ville-Vieille^ 
near  Pont  Gibaud.  By  F.  Gonnabd  (GompL  rend,,  106,  558—560). 
— The  lead  mines  at  V ille-Vieille  yield  crystals  of  fluorspar  with 
crystals  of  qnartz  embedded  in  their  surfaces.  These  qnartz  crystals 
are  arranged  more  or  less  regularly  en  echelon,  just  as  in  many  English 
specimens.  The  author  considers  that  the  mode  of  occurrence  indi. 
cates  that  the  crystallisation  of  the  quartz  was  simultaneous  with  that 
of  the  fluorspar,  and  not  subsequent  to  it.  Similar  relations  were 
observed  to  exist  between  crystals  of  quartz  and  crystals  of  chali*o< 
pyrites  from  Weardale.  C.  H.  B. 

Caracolite  and  Percy  lite.  By  M.  Websky  (Jahrh.f.  Min.,  1888, 
i,  Ref.,  202—203,  from  Akad,  Wiss.  Berlin,  1886).— At  Carocoles,  in 
Chili,  the  rare  mineral,  percylite,  occurs  in  small,  azure-blue  cubes  in 
association  with  colourless  crystals  of  caracolite.  The  composition  of 
percylite  is  expressed  by  the  formula  PbjOCl  -f  CutOCl  -f  ajH,0, 
that  of  caracolite  by  the  formula  HPbOCl  -f  Na^SO*.  The  sp.  gr.  of 
caracolite  is  approximately  5*1.  The  crystals,  which  appear  as  though 
hexagonal,  belong  really  to  the  rhombic  system.  The  axial  ratio  is 
0*5843  :  1  :  0*4213.     (Compare  Sandberger,  Abstr.,  1887,  902.) 

B.  H.  B. 

Artificial  Bubies.  By  B.  Feemy  and  A".  VebneuiIi  (Compt  rend,, 
106,  565— 567).— The  rubies  were  obtained  in  the  usual  way  by  the 
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action  of  barinm  flaoride  on  alumina  mixed  with  traces  of  potafwiam 
dicbromate.  The  regularity  of  crystallisation  depends  on  the  proper 
regnlation  of  the  temperature.  The  product  is  a  porous,  friable  mass, 
filled  with  geodes  containing  the  rubies,  which  are  separated  by  levi- 
gation.  The  rubies  form  transparent,  regular,  rhombohedral  crystals 
of  a  red  colour,  which  become  dark  on  heating,  but  lighter  again  ou 
cooling,  like  the  natural  gem.  They  are  as  hard  as  natural  rubies, 
and  scratch  topaz.  C.  H.  B. 

Mineralising  Action  of  Alkaline  Snlphides:  Formation  of 
Cymophane.  By  P.  Hautkfeuillb  and  A.  Pbrrry  {Oompt.  rend., 
106,  487 — 489). — Alkaline  sulphides  fused  in  a  carbon  crucible  dis- 
solve alumina  at  a  dull  red  heat,  and  at  higher  temperatures  crystals 
of  corundum  are  obtained.  The  presence  of  an  alkaline  carbonate 
retards  the  mineralising  action,  and  a  greater  proportion  of  the  alumina 
forms  soluble  compounds. 

Beryllia  likewise  dissolves  in  fused  alkaline  sulphides,  and  is  con- 
verted into  crystals,  the  proportion  converted  into  soluble  compounds 
being  less  than  io  the  case  of  alumina,  and  independent  of  the  pre- 
sence or  absence  of  alkaline  carbonates.  The  crystals  of  beryllia  thus 
obtained  are  colourless,  transparent,  and  uniaxial,  with  positive  com- 
pensation. The  common  form  is  a  hexagonal  pyramid,  modified  by 
faces  on  the  edges  of  one  of  the  bases,  but  the  exact  form  depends  on 
the  tempeititure,  and  also  on  the  presence  or  absence  of  alkaline  car- 
bonates. 

A  mixture  of  alumina  and  bervllia  when  dissolved  in  f  osed  alkaline 
sulphides  yields  crystals  with  all  the  physical  and  chemical  charac- 
teristics of  cymophane.  They  are  colourless  and  slightly  opalescent, 
rhombic  plates  with  a  brilliant,  adamantine  lustre.  Good  results  are 
obtained  with  a  mixture  of  100  parts  of  alumina,  40  parts  of  beryllia, 
C50  parts  of  potassium  sulphate,  and  150  of  carbon.  The  product 
is  treated  with  acidified  water,  and  the  uncombined  beryllia  is  re- 
moved by  treatment  with  warm,  dilute,  sulphuric  acid  and  the  carbon 
by  calcination.  Cymophane  is  always  obtained,  even  in  presence  of  a 
large  excess  of  alumina  and  a  very  small  quantity  of  beryllia.  If  an 
excess  of  beryllia  is  present,  it  becomes  crystalline.  Alkaline  carbo- 
nates reduce  the  yield  of  cymophane  and  increase  the  proportion  of 
crystallised  beryllia.  C.  H.  B. 

Jacobsite  firom  the  Sjo  Mine.  By  L.  J.  Ioklstrom  (Jahrh,  f. 
Mill.,  1888,  i,  Ref.,  184,  from  Bull,  soc.  jranq,  min.,  10,  170—174).— 
In  the  Sjo  mine,  Orebro,  Sweden,  microscopic  crystals  of  jacobsite  are 
found  in  calcite  in  the  veins  of  hausmannite,  associated  with  scheelite, 
polyarsenite,  pyrrhoarsenite,  tephrite,  and  iron  glance.  This  jacobsite 
contains  more  mangauous  oxide  than  the  jacobsites  of  Langban  and 
Jacobsberg.     The  best  analyses  gave  the  following  results  : — 


MnjO,. 

Fe,0,. 

MnO. 

Total 

I.  1842 

f)l-54 

30-04 

10(»-00 

11.  12-84 

56-25 

30-91 

100-00 
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I  after   dednctiug   0*9    per  cent,  of  tepbrite;    II  after  deductiDg 
2*5  per  cent,  of  tephrite  and  4'9  per  cent,  of  calcite.  B.  H.  B. 

Jacobsite  flrom  Nordmarken.  By  L.  J.  Igelstr5m  {Jahrh.  f.  Min., 
1888,  i,  Ref.,  184,  from  Bull  soc.  franq.  min.,  10,  184— 186).— Com- 
pact masses  of  jacobsite  from  Nordmarken  in  Sweden  bave  the  com- 
position expressed  by  tbe  formnla  MnsO^  -f  2Fes04  -|-  6MnO,Fe203, 
wbicb  is  somewbat  analogous  to  that  of  tbe  franklinite  of  New 
Jersey.     Tbe  percentages  found  by  tbe  author  on  analysis  were — 

Fe,Og.  MnjOj.  MnO. 

68-86  800  2314 


Tbe  percentage  of  ferrous  oxide  found  is  not  stated. 


B.  H.  B. 


Two  VarietieB  of  Goethite  f^om  Sadne  et  Loire.    By  A. 

Lagboix  {Jahrh.  f.  Min.,  1888,  i,  Ref.,  182—183,  from  Btdl  soc.  franq. 
min.,  8,  41). — ^At  Cbizeuil  the  author  has  found  chocolate-brown  to 
yellow,  fibrous  goethite  baving  tbe  following  composition  : — 

FcsOj.  HjO.  Total.  Sp.  gr. 

87-0  130  1000  4-32 

This  mineral  tbe  autbor  classes  as  lepidocrocite.  At  Roman^cbe, 
small  geodes  of  bssmatite  are  covered  with  a  velvety,  cbestnut- brown 
layer  resembling  the  goetbite  of  Przibram.  B.  H.  B. 

Pseudomorphs  after  Marcasite.  By  E.  Cohen  (Jahrb,  f,  Min,^ 
1888,  i,  Ref.,  174 — 175,  from  Situngsber.  nat,  Vereins  Neu-Vorpommem 
u,  RUgen). — Tbe  concretions  of  marcasite,  usually  unaltered,  in  the 
cbalk  of  Biigen  are  at  Arkona  altered,  and  form  a  brownish-yellow 
substance  resembling  yellow  ocbre.  Usually  all  the  marcasite  has 
disappeared,  and  tbe  concretion  forms  a  pseudomorpb,  in  tbe  interior 
of  which  tbe  radial  structure  of  tbe  marcasite  may  be  detected. 
Analysis  gave  tbe  following  results : — 

SiOs.         SO,.  FeaO,.         Bfi,         Loss  on  ignition.  Total. 

9-30        4-30        66-80        6*70  13*72  100*82 

Tbe  substance  tbus  appears  to  be  a  mixture  of  9*88  silica,  11*93 
copiapite,  and  78' 19  limonite.  B.  H.  B. 

Occurrence  of  Epsomite  on  White  Island,  New  Zealand. 
By  R.  W.  E.  Macivor  (Chem.  News,  57,  114;  compare  this  vol., 
p.  427). — Epsomite,  MgS04,7H20,  is  met  witb  in  many  places  as  an 
efflorescence  on  tbe  gypsum- covered  floor  of  tbe  crater.  It  contains  a 
distinct  trace  of  ferrous  sulpbate.  D.  A.  L. 

Mineraloglcal  Notes.  By  F.  A.  Gbnth  (Jahrh,  /.  Min.,  1888,  i, 
Ref.,  187— 188,  from  Proc.-dmer.  Fhil  8oc.,  24,  23).— 1.  Mimetedte 
^fseudomorphous  after  Anglesite. — These  crystals  occur  with  tbe  reni- 
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form  tinstone  of    Darango,  Mexico,   and  exhibit  the  combination 
too,  ^Poo.     Analysis  gave  the  following  resnlts : — 


ABfi,. 

P,0.. 

PbO. 

C»0. 

ca. 

Ignition. 

24-97 

005 

71-40 

0-57 

7-47 

0-37 

Together  with  0*65  per  cent,  of  clay  and  tin  oxide. 

2.  Vanadinite. — ^Analyses  are  given  of  vanadinite  from,  I,  Pinal  Co., 
Arizona  (brown) ;  II,  Pinal  Co.  (orange) ;  III,  Yavapai  Co.,  Arizona 
(olive-green). 


VA. 

MO,. 

P.O.. 

PbO. 

OuO. 

CI. 

Fe,0,. 

LenO. 

ToUl. 

I.  16-98 

3-06 

0-29 

77-49 

— 

2-41 

0-48 

0-55 

100-16 

II.  17- 16 

4-30 

trace 

77-47 

— 

2-46 

— 

0-56 

100-83 

:il.  18-64 

trace 

0-72 

77-96 

0-18 

2-69 

0-04 

0-61 

99-62 

3.  CuprodescUnzitey  from  San  Lais  Potosi,  Mexico,  occurs  as  a 
radiated  incrustation  1  to  10  mm.  thick,  of  a  yellowish-brown  colour 
and  resinous  lustre.     Sp,  gr.  6*203*     Analysis  gave — 


VA. 

MO,. 

PA. 

PbO. 

CnO. 

ZnO. 

HA 

Total. 

19-99 

3-63 

0-13 

54-52 

6-58 

12-70 

2-62 

100-17 

These  numbers  are  in  accord  with  the  formula  of  descloizite, 
(PbCuZn)aOH(V*AsP)04,  and  confirm  the  accuracy  of  the  former 
analyses  of  this  mineral  by  Rammelsberg  and  Penfield. 

4.  Pseudomorphs  of  iron  jyyrUes  after  magnetic  pyrites^  from  Sulphur 
Creek,  Colusa  Co.,  California.  The  occurrence  of  iron  pyrites  in 
small,  hexagonal  tablets,  1  mm.  in  diameter,  with  rongh  basal  planes 
and  smooth  prism  planes,  is  regarded  as  a  pseudomorph  after  magnetic 
pyrites. 

5.  Hessite  from  the  West  Side  Mine,  Tombstone,  Arizona,  occurs  in 
quartz  with  cerargyrite  and  grains  of  gold.  Sp.  gr.  8*359.  Analysis 
gave— 

Ag.  Pb.  Te.  Total 

62-87        0*28        37*34        100*49 

6.  Ta^alpite  from  the  Sierra  de  Tapalpa,  Mexico.  This  rare  mineral 
occurs  with  iron  pyrites,  galena,  quartz,  and  silicates.  From  analyses 
of  Impure  material,  the  formula  AgsBi(TeS)s  is  deduced.  The  sp.  gr. 
of  the  pure  mineral  is  7*75. 

7.  Allanite  from  Statesville,  North  Carolina,  occurs  with  zircon 
crystals.  It  is  brown-black  in  colour,  has  a  sp.  gr.  of  3*63,  and  gave 
on  analysis  the  following  results : — 

Ce,Oa  +  DijOj  + 
SiO,.        AljOj.      Fe,Oj.  La^O,.  YjO,  +  Er,0,.       r«0.        MnO. 

31*68      17-33      7*05  18*99  112  1011      103 

CaO.  MgO.       Na,0.         H,0.  Total. 

10*78        0-64        0*21        1*46        100*30 

B.  H.  B. 
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Pyrrhoarsenite,  a  New  Mineral  from  the   SJo  Mine.    By 

L.  J.  Igblstrom  (Jahrb.  /.  Min.,  1888,  i,  Kef.,  184—185,  from  BuU. 
80C.  frau^,  min.,  9,  218-— 220). — This  mineral  occurs  with  barytes, 
tephroite,  calcite,  and  haasmannite  in  narrow  veins  in  the  Sjo  Mine. 
Optically  it  resembles  the  berzeliite  of  Langban.  Its  hardness  is  4. 
Analysis  gave  the  following  results : — 


Asfii  +  SbjOj. 

MnO. 

OaO. 

MgO. 

SiO,. 

H,0. 

Total. 

58-06 

17-96 

18-68 

3-68 

1-02 

0-86 

100-15 

The  mineral  is  thns  an  antimony-bearing  berze1iit<e  rich  in  manga- 
nese, and  having  the  formula  (CaMnMg)3(AsSb)a08  (compare  Abstr., 
1887,  902).  B.  H.  B. 

Pleochroism  of  Biotdte.  By  B.  Cohen  {Jahrh,  f.  Min.,  1888,  i, 
Mem.,  1G5 — 169). — In  cordierite  and  in  muscovite,  it  is  easy  to  prove 
by  heating  that  the  pleochroic  borders  fii'st  described  by  Rosenbusch 
are  due  to  organic  matter.  In  biotite,  however,  this  phenomenon  can 
only  be  explained  with  difficulty,  heating  with  a  Bunsen  burner 
giving  a  negative  resulc.  This  fact  has  induced  Michel-L6vy  and 
others  to  conclude  that  the  pleochroic  portions  of  bioiite  are  due,  not 
to  organic  matter,  but  to  a  concentration  of  ferriferous  mica  mole- 
cules. In  biotite  of  the  granite-porphyries  and  gneisses  of  Urbies  in 
Lower  Alsace,  such  pleochroic  borders  are  extremely  abundant,  and  a 
number  of  sections  h&ve  been  examined  by  the  author.  When  a  thin 
section  that  has  been  carefully  cleaned  with  ether  is  treated  with 
dilute  hydrochloric  acid  at  a  gentle  heat,  a  period  will  be  reached  in 
which  the  biotite  becomes  considerably  ligiitor  in  colour,  although 
the  pleochroic  border  presents  no  chauge.  Even  when  the  biotite 
is  completely  bleached,  as  long  as  the  structure  and  double  refrac- 
tion remain,  the  pleochroic  border  will  be  unchanged.  The  latter 
disappears  only  when  the  section  is  strongly  heated  and  then  treated 
with  dilute  hydrochloric  acid  until  the  transparency  is  recovered. 
These  experiments  show  that  the  pleochroic  borders  in  biotite  are  due 
to  organic  matter  whose  decomposition  requires  a  higher  temperature 
than  that  of  muscovite  or  of  cordierite.  B.  H.  B. 

Manganese-zinc-serpentine  firom  Franklin,  New  Jersey.    By 

G.  A.  KoNiG  (Jahrb,  /.  Min.,  1888,  Ref.  189,  from  Proc,  Acad,  Nat. 
Sci.  Philadelphia^  1886,  355). — The  material  analysed  was  a  compact, 
dark-brown  serpentine,  which  in  thin  section  exhibited  a  few  grains 
of  frankliuite  and  of  garnet.  The  analytical  results  were  as  fol- 
lows : — 


SiO^ 

MgO; 

MnO. 

ZnO. 

HjO. 

Frankliaite. 

Pyroxene.        Total. 

41-70 

29-24 

6-91 

3-10 

14-04 

4-15 

105           10016 
B.  H.  B. 

Chrysocolla  firom  California.  By  E.  Jannktaz  (Jakrh,  f.  Min, 
1888,  i,  Ref.,  183—184,  from  Bull,  soc,  franq,  mn.,  9,  211—213).— 
A  specimen  of  opal  mixed  with  the  hydrated  cqpper  silicate  contained 
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13  per  cent,  of  water.  The  mixture  had  the  following  percentage 
composition : — 

SiOj.         CuO.  HjO.        FesOs.     CuCL    CaCO,.       Total. 

491        30-4  18-0        1-2        0*9        0*5        lOO'l 

In  tliin  sections,  the  copper  silicate  appears  in  radiated  fibres  having 
the  same  optical  character  (negativ^e)  as  a  dioptase  cut  perpendicular 
to  its  axis.  Chrjsocolla  from  Chili  and  from  Siberia  exhibit  similar 
optical  character.  B.  H.  B. 

Analysis  of  Chiastolite.  By  W.  MtiLLBE  (Jahrb,  /.  3fm.,  1888, 
i,  Ref.,  176—176). — The  author  gives  the  following  analysis  of  01447 
gram  of  chiastolite  from  the  Alexandovski  mine  at  Nertschinsk  : — 

SiO^  AUG,.        Fe^O,.    Loss  on  ignition.       Total. 

34-85        62-28        085  0-89  98-87 

Very  similar  results  are  obtained  on  analysing  the  andalusite  of 
Brazil.  B.  H.  B. 

Sanidinites  firom  SSo  Miguel.  By  A.  Osann  (Jahrh.  /.  Min., 
1888,  i,  Mem.,  117 — 130). — The  sanidiuites  examined  form  part  of 
the  series  collected  in  the  Azores  by  Reiss  and  Hartung.  Their 
structure  is  holocrystalline-granular.  There  is  no  amorphous  cement- 
ing material,  and  no  trace  of  porphyritic  structure.  Among  the  con- 
stituents of  the  rock,  sanidine  predominates,  then  follows  hornblende 
or  sometimes  augite.  All  the  rest,  including  mica  and  quartz,  are 
subordinate.  The  accessory  minerals  are  sodalite,  zircon,  pyrrhite, 
lavenite,  titaniferous  iron  ore,  and  apatite.  The  sanidine  is  colour- 
less and  glassy,  and  on  analysis  gave  the  following  i*esult8  : — 

SiO,.       AlgOs  +  FesO,.       CaO.        Na.p.         KjO.  Total.        Sp.  gr. 

65-74  20-26  025        663        614         99-02        257 

With  regard  to  their  geological  occurrence  and  their  mineralogical 
composition,  the  sanidinites  form  well- characterised  rocks.  At  the 
Laacher  See,  in  the  Rhone,  at  Vesuvius,  and  at  Sao  Miguel,  they 
always  occur  in  the  form  of  loose  blocks,  and  have  never  been  found 
in  place.  B.  H.  B. 

Copper  Ores  containing  Tourmaline  from  Tamaya  in  Chili  ; 
Geological  Occurrence  of  Boron  Minerals.  By  A.  v.  Groodeck 
(Ghem.  Centr,,  1887,  151B— 1519,  from  Zeit,  QeoL  Oes.,  39,  237— 
266). — The  tourmalines  are  of  microscopic  size  (0-1  to  0*5,  in  excep- 
tional cases  2  mm.  long,  0*05  to  0*1  mm.  broad).  They  occur  in  (1) 
copper  sulphides  (copper  pyrites,  purple  copper  ore,  and  copper 
glance),  (2)  in  the  oxidised  copper  ores  at  the  outcrop  of.  the  lode,  (3) 
in  the  lode  minerals  (calcite  and  quartz),  (4)  in  the  matrix.  Au 
analysis  gave — 

SiO,.        AljO,.        BjO,-        FeO.       CaO.      MgO.     N^O.      KjO.       H,0. 

36-34      32-22      1087      8%31      0*79      8-92      314      022      3-89 
Total.        Sp.  gr. 
99-70.        3-2.      Traces  of  fluorine. 

Digitized  by  VjOOQ IC 


MIXERAIiOGIOAL  CHEMISTRY.  667 

A  calcite  from  the  Mnrcielagos  mine  of  an  antbraoonite  colonr 
pixived  to  be  mixed  with  copper  glance  and  tourmaline.  In  round 
numbers,  22  per  cent,  of  copper  glance,  36  per  cent,  tourmaline,  and 
42  per  cent,  calcite. 

From  the  spathose,  quartzose,  micaceous,  and  chloritic  matrix, 
and  partition  rocks  of  the  lode,  the  following  were  submitted  to 
analysis : — 

I.  A  white,  clear  rock,  consisting  of  92  per  cent,  potash  mica 
(sericite),  3  per  cent,  calcite,  and  5  per  cent,  of  silica  (opal  ?). 

II.  The  pure  mica  of  the  foregoing  rock,  which,  however,  still 
contained  some  purple  copper  ore,  chlorite,  and  opal  (?) 

III.  A  porphjritic  rock,  in  the  crystalline  matrix  of  which  quartz, 
orthoclase,  plagioclase,  and  titanic  iron  were  embedded. 

IV.  A  rock  similar  in  structure  to  No.  Ill,  the  felspar  and  matrix 
of  which  are  changed  into  a  fine-grained  aggregate  of  qaartz,  sericite, 
and  carbonate. 

V".  A  solid  porphyritic  rock,  in  the  grey  matrix  of  which  plagioclase, 
magnetic  iron  ore,  titanic  iron,  and  hornblende  are  embedded. 

VI.  A  decomposed  porphyritic  rock  consisting  essentially  of  quartz 
and  mica  minerals,  but  also  containing  some  tourmaline. 


I. 

II. 

III. 

IV. 

V. 

■v^. 

SiO,... 

4,3-88 

4261 

75-93 

63-85 

59-54 

66-44 

A1,0. . . 

31-43 

34-02 

13-26 

17-51 

13  09 

17-43 

Fe,0, . . 

3-£(7 

8-87 

1-47 

1-94 

4-74 

210 

FeO . . . 

0-88 

0-95 

0-68 

018 

613 

1-60 

MnO.. 

— 

— 

trace 

trace 

0-49 

— 

MgO.. 

0-65 

0-70 

— 

— 

1-33 

3-70 

CaO... 

373 

2-42 

Ill 

0-96 

3-81 

065 

K,0... 

10-35 

11-20 

319 

4-77 

3-86 

4-76 

Na,0.. 

2-01 

2-18 

3-18 

0-25 

6-88 

0-99 

H,0... 

1-89 

205 

0-44 

1-02 

0-f)8 

213 

CO, . . . 

117 

— 

0-51 

8-41 

0-18 

0-10 

Total..     99-56      lOQ-OO        9972        99'73      100-32      99*902 

No.  Ill  contains  traces  of  TiOj ;  IV,  0*84  of  copper  pyrites ;  V, 
0-59  P,Oa;  VI,  traces  of  SnO,  and  P^Oj. 

Besides  the  rocks  analysed,  which  may  be  perhaps,  regarded  as 
diontic  porphyrites,  gabbro  was  found  under  the  Tamaja  rocks,  but 
pure  diorite  nnd  syenite,  which  have  been,  previously  described,  were 
absent.  Tourmaline  wtis  absent  from  all  the  solid  partition  rocks,  and 
they  were  free  from  boron.  The  mineral  is  limited  to  the  lode,  lode 
minerals,  and  matrix  of  the  ore.  The  question  of  the  formation  of 
the  lodes,  whether  by  lateral  secretion  or  by  the  rise  of  hot  springs, 
the  author  leav^es  opens,  but  he  considers  the  question  of  their  forma- 
tion from  the  activity  of  fumaroles  to  be  excluded. 

A  geological  grouping  of  boron  minerals  is  also  given. 

J.  P.  L. 

The  Basalts  of  Alsace.  By  G.  Linck  (Jahrb.  f.  Min.,  1888,  i, 
Bef.,  23-5 — 286,  from  Mitth.   Gommission  geol,  Landesunters.  EUass- 
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MgO. 

K,0. 

Na,0. 

H,0.    Total. 

6-37 

106 

2-90 

208    100-30 

12-74 

0-94 

2-65 

2-54      99-03 
B.  H.  B. 
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Lothringen,  7,  49 — 68). — In  Alsace,  basalt  occurs  only  in  two  places — 
at  Reichshofen  in  Lower  Alsace,  and  at  Beichenweier  in  Upper 
Alsace.  The  basalt  from  the  former  locality  is  a  felRpar-ba^alt 
(Analysis  I),  whilst  the  basalt  of  Reichenweier  is  a  limbnrgite 
(Analysis  II),  similar  to  that  occurring  at  Forst  in  tbe  Palatinate. 

SiOj.    TiO,.  Alj08.FeO  +  Fei08.CaO. 

L  52-60   0-57  H17      11-38      9*17 

II.  42-30   1-51  12-74      10-60     1301 


Quartz  Conglomerate  from  Witwatersrand,  Transvaal.    By 

P.  Holland  (Ghent.  News,  57,  76—77). — The  Witwatersrand  reefs 
consist  mainly  of  loose  quartz  conglomerate  varying  in  colour  from 
light  yellow  to  dark-reddish  or  purplish-brown.  A  specimen  of  the 
dark  variety  consisted  of  waterworn  quartz  pebbles  and  angular  frag- 
ments of  coarse-grained  quartzose  sandstone  of  various  sizes,  mixed 
with  siliceous  matrix  material.  Scales  of  mica  were  also  detected, 
but  there  was  no  "  visible  gold."  The  sample  as  received  contained 
slightly  more  than  15  dwts.  of  gold  per  ton  ;  whilst  those  portions  of 
the  specimen  passing  through  a  ^-inch  mesh  sieve  (amounting  to 
about  half  the  original),  contained  about  1  oz.  3  dwts.  of  gold  per  ton, 
and  had  the  following  general  composition : — 

SiOj.       AljOj.     FejOj.     TiOa.      MnO.      CaO.       MgO.      KjO.      Na,0. 
85-72      4-27      618      Ul2      0*03      001      trace      023      0-.S2 

Organic  matter.      Water.        Total. 
0-29  2-66        99-73 

The  gold  is  found  chiefly  in  the  matrix  material.  D.  A.  L. 

Chloritoid-schist  firom  Grossarl,  By  A.  Cathbkin  (Jahrh.  /. 
Min.,  1B88,  i,  Ref.,  242,  from  Tschermak's  mitt.  Mitth.,  8,  331—837). 
— In  the  Grossarl  valley,  Salzburg,  a  schist  occurs  containing  numetxius 
dark-green  groups  of  chloritold  crystals  in  a  vello wish- white  ground- 
mass.  The  latter  consists  of  quartz,  rutile,  titanite,  iron  pyrites,  and 
titaniferous  iron  ore.  The  pulverised  rock  was  boiled  in  dilute 
sulphuric  acid,  all  the  chloritold  and  ore  together  with  some  titanite 
and  rutile  passing  into  solution.  The  soluble  part  (I)  and  the  in- 
soluble (II)  gave  on  analysis  the  following  results : — 


SiO,. 

TiO,. 

A1,0,. 

FeO. 

CaO. 

MgO. 

H,0. 

Total. 

I. 

26-50 

1-88 

38-69 

27-19 

0-40 

0-08 

6-G7 

10C)-41 

IL 

92-82 

6-93 

— 

— 

0-76 

— 

— 

100-51 

Calculated  from  I,  the  formula  of  the  chloritold  is  approximately 
HjFeAlsSiO;.  The  composition  of  the  rock,  calculated  from  I  and  II, 
is  63*98  per  cent,  of  chloritold,  30*16  of  quartz,  4*03  of  rutile  and  ore, 
and  1*83  of  titanite.  Thus  the  proportion  of  chloritold  is  greater  than 
in  any  chloritold  schists  known  elsewhere.  B.  iL  B. 
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Labrador-porphyries  of  the  Vosges.  Bj  A.  Osann  (Jahrb.  /. 
Min„  1888,  i,  Ref.,  237—239;  from  Ahhdl  geol  SpecialkaHe  Elsass- 
Lothringen^  3,  pt.  2). — The  so-called  labrador- porphyries  occur  in 
the  Southern  Vosges,  near  the  Sulzer  Belchen,  within  a  highly  con- 
torted series  of  culm  rocks.  The  rocks  examined  by  the  author  were 
found  in  the  vicinity  of  Gebweiler,  Masmiinster,  the  Rossberg,  Seewen, 
and  St.  Amarin.  They  have  a  brown,  green,  or  grey  colour,  and 
consist  principally  of  plagfioclase  and  augite.  The  plRgioclase  appears 
to  be  labradorite,  its  extinction  being  5*  to  8**  on  OP,  and  19^  to  24* 
on  col*co.  The  results  of  an  analysis  of  unaltered  plagioclase  from 
the  brown  porphyry  of  tlie  Rimbachthal  were  as  follows  : — 


SiO,. 

A1,0,. 

F«,0,. 

CaO. 

Na,0,. 

K,0. 

TotaL 

6409 

28-98 

0-94 

913 

519 

119 

99-52 

From  these  results  the  author  deduces  the  composition 

20r,14^6,13.4«. 

The  augite  in  the  rock  is  found  by  analysis  to  have  an  intermediate 
place  between  the  diopside-like  augites  in  granite  and  the  augites  in 
diabase.  B.  H.  B. 

Analysis  of  Shotley  Bridge  Spa  Water.  By  H.  Petle  (/.  8oc. 
Chem.  Ind.j  7,  14). — The  water  when  first  collected  is  perfectly  clear, 
but  has  a  slightly  brown  tinge.  It  has  a  strong,  ferruginous  ta«t«, 
which  it  loses  on  standing,  when  the  taste  of  common  salt  may  be 
readily  detected.  The  sp.  gr.  at  15-5**  is  100197,  the  temperature  at 
the  well  10°,  the  air  at  the  time  of  observation  being  14**.  The  water 
has  for  many  years  been  used  by  persons  suffering  from  rheumatism 
and  skin  diseases.  The  analysis  of  the  water  in  grams  per  litre,  and 
the  percentage  composition  of  the  solid  residue  dried  at  180*  (2-484 
grams  per  litre)  gave — 


Water  . . 
Residue. 

BaCl,. 
. .     0-0569 
. .     2-29 

NH4CI. 
0-0042 

CaClj. 
0-2632 
10-95 

LiCl.          MgCLj.         KCl. 
0-0065      0-0437      0-0513 
0-26          1-76          206 

Water  . . 
Residue. 

KaCfl. 
. .     1-7333 
..   69-77 

CaHjCCOa). 
0-3964 

s.     CaCO,. 
11-08 

MgH,(COs),.     FeH,(CO,)j. 
traces              0155 

Water  . . 
Residue. 

MnHs(CO,)! 
traces 

0-62 

MgBr,. 

0-0075 
0-30 

Mgls.         MgCOj.       SiOj. 

0-000056         —         traces 

.  0-002            traces     traces 

P,0,. 

Albuminoid 
Mn.           NHj.            Total  CO2.      Free  CO,.     Totals. 

Water  . . 
Residue . , 

traces 
. .      traces 

—         traces 
traces        — 

0-3340        0-0833         — 
—                —         99-092 
D.  B. 

Chemioal  Composition  of  the  Water  composing  the  Clyde 
Sea  Area.    By  A.  Dickie  (Proc.  Roy,  Soc.  Min,,  124,  422—427). 
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Fire-damp.  By  B.  Franke  (/.  pr,  Chem,  [2],  37,  91—101, 
113 — 136). — The  author  has  made  an  elaborate  series  of  experiments 
on  the  origin  of  fire-damp.  Examination  and  analyses  of  many 
samples  of  gas  taken  from  mines  under  different  conditions  show  tliat 
they  may  be  roughly  classified,  according  to  the  nature  of  the  gas 
contained  in  the  coal,  under  the  three  following  heads : — (1)  Mines, 
the  coal  of  which  gives  an  incombustible  gas  consisting  of  much 
nitrogen  and  little  methane.  (2)  Mines,  the  coal  of  which  gfives  a 
combustible  gas,  not  capable  however  of  forming  an  explosive  mixture 
with  air.  In  such  mines,  the  coal  should  be  worked  in  ascending 
galleries  and  the  efficiency  of  the  ventilation  occasionally  checked  by 
analysis  of  the  air.  (3)  Mines,  the  coal  of  which  gives  gases  rich  in 
methane  and  forming  explosive  mixtures  with  air.  In  mines  of  this 
class,  safety  lamps  must  be  used  together  with  a  perfect  system  of 
exhaust  ventilation  from  every  point  at  which  coal  is  worked. 

G.  T.  M. 

Deoompositioii  of  Chloroform  by  Alcoholic  Potash.    By  L. 

DK  St.  Maetin  (Compt.  rend,,  106,  492 — 495). — A  solution  of  potas- 
sium hydroxide  in  alcohol  of  60**  decomposes  chloroform  slowly  but 
almost  completely  at  the  ordinary  temperature,  and  decomposition  is 
rapid  at  100°.  If  the  strength  of  the  potash  solution  is  known,  the 
excess  may  be  determined  by  titration,  using  phenolphthale'in  as 
indicator,  and  after  the  liquid  has  been  carefully  cooled  the  amount  of 
the  potassium  chloride  formed  may  be  estimated  by  silver  nitrate 
solution  with  potassium  chromate  as  indicator.  In  the  cold  solution 
the  alcohol  and  potassium  formate  have  no  effect  on  the  titration.  In 
order  to  employ  this  method  for  the  estimation  of  chloroform,  the 
latter  is  heated  with  the  alcoholic  potash  in  sealed  tubes,  and  the 
excess  of  potash  and  amount  of  chloride  formed  are  estimated. 

In  order  to  determine  the  quantity  of  chloroform  vapour  in  air  or 
other  gases,  a  known  volume  of  the  gas  is  allowed  to  enter  a  vacuous 
globe  into  which  a  measured  quantity  of  alcoholic  potash  is  then 
introduced.  After  standing  for  eight  or  ten  days  an  aliquot  part  of 
the  potash  solution  is  withdra¥m  and  titrated.  C.  U.  6. 

Purification  of  Chloroform.  By  H.  Werner  (Arch.  Pharm.  [3], 
25,  1113 — 1115). — The  method  of  purifying  chloroform  published  by 
the  author  in  1878  (Abstr.,  1878,  821)  affords  a  product  found  to  be 
perfectly  satisfactory  for  medicinal  use  during  10  years'  experience, 
even  if  an  isolated  sample,  may  barely  pass  the  phenol phthalein  tests 
given  by  Vulpius  (this  vol.,  p.  G34).  J.  T. 

Oeuther's  Views  on  the  Constitution  of  the  Nitro-deriva- 
tives  of  the  Adipic  Hydrocarbons.  By  V.  Meyer  (Annalen,  244, 
222 — 224). — A  reply  to  Gotting's  remarks  on  the  constitution  of 
nitroethane  (this  vol*,  p.  355). 
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Ethyl  Perrooyanide.  By  M.  Freund  (Bar,,  21,  931—936).— 
When  a  carefully  cooled  alcoholic  solation  of  hydro ferrocyanic  acid  is 
saturated  with  dry  hydrogen  chloride,  a  compound,  CisHoNeOaFeClj, 
is  obtained  (compare  Buff,  Annalen,  91,  253),  which  crystallises  in 
white  needles,  deco/nposes  into  its  constituents  on  exposure  to  the  air, 
and  when  heated  becomes  dark-blue,  and  at  a  higher  temperature 
glows,  leaving  a  pseudomorph  of  iron  oxide.  Alcoholic  ammonia 
converts  it  into  the  ammonium  salt,  (NH4)4FeCy6,2NH4CL  Contrary 
to  Buff's  statement,  ethyl  ferrocyanide  is  not  formed  when  it  is 
dissolved  in  hot  alcohol  and  treated  with  ether,  since  the  product  is 
hydroferrocyanic  acid,  and  on  this  account  the  compound  is  to  be 
regarded  as  probably  analogous  in  constitution  to  the  imido-ethers, 
and  may  be  represented  by  the  formula  H4FeC(i(OEt)«(NH)«,2HCl. 
The  corresponding  methyl-,  propyl-,  and  amyZ-derivatives  were  also 
prepared. 

Ethyl  ferrocyanide,  EtjFeCye,  is  obtained  by  boiling  silver  ferro- 
cyanide with  ethyl  iodide  for  about  an  hour  until  the  product  begins 
to  be  coloured  blue.  It  crystallises  from  chloroform  by  spontaneous 
evaporation  in  large,  rhombic  forms,  decomposes  at  212 — 214**  with 
the  formation  of  ethylcarbamine,  and  is  readily  soluble  in  water, 
alcohol,  and  chloroform,  but  insoluble  in  ether,  light  petroleum,  and 
carbon  bisulphide.  In  aqueous  solution,  it  yields  a  deep- violet  colour 
with  ferric  chloride,  and  a  white  precipitate  with  mercuric  chloride. 
Concentrated  sulphuric  acid  decomposes  it  with  the  formation  of 
carbonic  oxide  and  the  sulphates  of  iron,  ammonia,  and  ethylamine. 

When  finely  powdered  potassium  ferricyanide,  suspended  in  alcohol, 
is  saturated  with  dry  hydrogen  chloride,  a  compound,  Ci8H42NeO«FeCl3 
or  Ci8H4iN606FeCl«,  is  obtained,  which  crystallises  in  needles,  decom- 
poses very  readily,  and  in  its  other  properties  resembles  the  compound 
prepared  from  hydroferrocyanic  acid.  W.  P.  W. 

Ethyl  Platinocyanide.  By  M.  Freund  (5er.,  21,  937—938).— 
The  compound  obtained  by  v.  Than  (Annalen,  107,  315),  and  by  him 
termed  ethyl  platinocyanide,  most  probably  has  not  this  composition 
but  is  analogous  in  constitution  to  the  imido-ethers.  For  example, 
when  heated  on  a  water- I'ath  it  is  converted  into  hydrogen  platino- 
cyanide, when  decomposed  with  water  it  yields  hydrogen  platino- 
cyanide and  alcohol,  and  on  treatment  with  alcoholic  ammonia  it  is  con- 
verted into  ammonium  platinocyanide  (compare  precedinsr  Abstract). 

W.  P.  W. 

Formation  of  a  Glycol  in  the  Alcoholic  Fermentation  of 
Sugar.  By  Henninger  aud  Sanson  {Compt.  rend.,  106,  208 — 209). 
— Sugar  was  mixed  with  yeast,  and  after  15  days  tartaric  acid  was 
added.  When  fornaentation  ceased,  the  product  was  fractionated  and 
the  portion  boiling  between  175°  and  182°  was  refractionated.  Ln 
this  way,  isobutylene  glycol  boiling  at  178—179°  was  obtained,  the 
yield  amounting  to  3*08  grams  per  kilo,  of  sugar.  C.  H.  B. 

Formose  and  Methylenitan.  By  0.  Loew  (/.  pr.  Chem,  [2], 
37,  2U3 — 206). — In  this  paper,  the  author  contests  the  opinion 
advanced  by  Tollen8(this  vol.,  p.  438),  that  formose  and  methylenitan 
are  identical.     The  reducing  power  of  formose  is  nearly  equal  to  that 
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of  dextrose,  it  has  a  sweet  taste,  and  if  dried  carefallj,  so  as  to 
prevent  decomposition,  gives  on  analysis  numbers  oorresponding  with 
the  formula  CeHnOn.  Methylenitan  has,  on  the  other  hand,  a  bitfcer 
taste,  a  reducing  power  of  only  one-fifth  to  one-fourth  of  that  of 
dextrose,  does  not  yield  an  osazone,  and  is  represented  by  the  formula 
CHioOe.  G.  T.  M. 

Alooholio  Fermentation  of  Oalactose.  By  E.  Boubquelot 
(Compt.  rend.y  106,  283 — 286). — Pure  galactose  is  not  fermented  by 
either  high  or  low  beer  yeast,  but  if  the  galactose  is  mixed  with 
glucose  and  then  with  yeast  it  undergoes  alcoholic  fermentation. 
The  limit  of  fermentation  is  the  same  whether  the  glucose  and 
galactose  are  mixed  in  equal  proportions,  or  the  former  is  only  one- 
thirtieth  of  the  latter,  but  with  the  smaller  proportion  of  glucose 
about  thrice  the  time  is  required. 

Levulose  or  maltose  mixed  with  galactose  and  yeast  have  the  same 
effect  as  glucose,  and  bring  about  the  fermentation  of  the  galactose. 

C.  H.  B. 

Compounds  of  Sngars  with  Aldehydes  and  Acetones.  By 
H.  SCHIFF  (Annalen,  244,  19—28). — The  addition  of  a  small  quantity 
of  aldehyde  or  acetone  to  a  cold  concentrated  solution  of  glucose  or 
cane-sugar  in  strong  acetic  acid,  produces  a  gum-like  deposit  which 
adheres  to  the  sides  of  the  vessel.  By  washing  the  substance  with 
glacial  acetic  acid,  and  afterwards  treating  it  with  absolute  alcohol,  it 
solidifies  to  a  hygroscopic  mass  readily  decomposed  by  wat«er.  These 
compounds  contain  sugar  and  aldehyde  or  acetone  in  equal  molecular 
propoi'tions.  Dexti-ose  forms  compounds  with  benzaldehyde,  salic- 
aldehyde,  cumaldehyde,  furfuraldehyde,  acetaldehyde,  ethyl  aceto- 
acetate,  and  camphor,  and  cane-sugar  combines  with  OBnanthaldehyde, 
furfuraldehyde,  and  camphor.  Milk-sugar  does  not  form  similar  com- 
pounds. W.  C.  W. 

Bases  formed  by  Alcoholic  Fermentation.  By  E.  G.  Morin 
{Compt.  rend.,  106,  360 — 368). — A  quantity  of  crude  unwashed  fusel 
oil  boiling  at  130 — 135*  was  agitated  with  dilute  hydrochloric  acid, 
and  the  separated  acid  solution  distilled  until  the  last  traces  of  alcohol 
were  expelled.  It  was  then  made  alkaline  and  again  distilled,  when 
the  bases  passed  over  with  the  first  portions  of  the  distillate.  The  bases 
were  dried  over  potash  and  separated  into  three  fractions,  boiling 
respectively  at  165—160°,  171— 172^  and  185—190**.  Similar  pro- 
ducts were  obtained  from  both  washed  and  unwashed  fusel  oils,  but 
the  yield  was  smaller  in  the  case  of  the  former. 

The  base  boiling  at  171 — 172°  has  the  composition  of  C7H10N,.  Tt 
is  a  mobile,  colourless,  highly  refractive,  almost  neutral  liquid  with  a 
strong  disagreeable  odour ;  sp.  gr.  =  0*9826  at  12° ;  vapour-density 
4*16.  When  heated  with  hydrochloric  acid,  it  is  partially  decomposed 
with  formation  of  ammonium  chloride,  but  no  evidence  as  to  its  con- 
stitution is  obtained.  It  combines  with  ethyl  iodide,  forming  yellow 
needles  which  dissolve  in  water  and  alcohol  but  are  insoluble  in 
anhydrous  ether.  The  hydrochloride  crystallises  in  slender,  white 
needles,  soluble  in  water  and  ethyl  alcohol,  but  only  slightly  soluble 
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in  ether.  The  platinochloride  is  crystalline  and  very  soluble  in  wat«r 
and  alcohol,  bat  only  slightly  soluble  in  ether,  although  it  dissolves  in 
a  mixture  of  ether  and  alcohol.  It  decomposes  when  the  aqueous  or 
alcoholic  solution  is  evaporated  in  a  vacuum. 

Mercury  potassium  iodide  gives  no  precipitate  in  aqueous  solutions, 
but  after  the  addition  of  a  small  quantity  of  hydrochloric  acid  it  yields 
a  yellow,  flocculent  precipitate  which  rapidly  changes  to  characteristic 
brilliant,  slender  needles. 

Pyridine  and  quinoline  bases  do  not  give  this  reaction.  Mercuric 
chloride  or  phospbotungstic  acid  produces  a  flocculent,  white  preci- 
pitate ;  phosphomolybdic  acid,  a  yellow  precipitate.  C.  H.  B. 

BaA68  prodnced  by  Alcoholic  Fermentation.  By  Tanret 
(Cornet  rend.,  106,  418— 419).— The  base,  C,H,oN^  obtained  by 
Morin  from  the  products  of  alcoholic  fermentation  (preceding 
Abstract)  seems  to  be  identical  with  the  glucosine,  C7H10N2,  obtained 
by  the  author  by  the  action  of  ammonia  on  glucose  (Abstr.,  18S5, 
1048).  C.  H.  B. 

Amidoihiazoles  from  Thiocarbamide  and  Halogenated 
Ketones  and  Aldehydes.  By  A.  Hantzsgh  and  Y.  Tbaumann  (Ber., 
21,  938 — 941). — The  authors  find  that  not  only  does  the  reaction 
between  halogenated  ketones  and  thiocarbamide-derivatives  take  place 
more  readily  than  with  ammonium  thiocyanate  (this  vol.,  p.  256), 
but  the  yield  also  is  almost  quantitative,  and  the  products  consist  not 
of  substituted  thiocarbamides  as  Pawlewski  states  (this  vol.,  p.  473), 
but  of  thiazole-derivatives.  Thus,  the  product  of  the  action  of  chlor- 
acetone  on  thiocarbamide  is  not  apetonyl  thiocarbamide  but  mesoaroido- 
methylthiazole.  The  term  thiazoline  is  proposed  for  amidothiazole. 
N'CCNH  ^ 

Thiazoliney  '*Cr;3-QnS-^'    ^    prepared   from   dichlorether,    and 

phenylthiazoUne  from  bromacetophenone  by  the  action  of  thiocarb- 
amide. These  strongly  characterised  bases  resemble  in  their  properties 
the  bases  of  the  aromatic  series,  and  like  these  can  be  diazotised,  forming 
diazothiazole  salts,  which  react  with  aromatic  amines  and  with  phenols, 
yielding  the  corresponding  amido-  and  hydroxy-azo-derivatives. 

Mono-substituted  thiocarbamides  yield  secondary  thiazylamines  by 
the  action  of  halogenated  ketones.    Fhenyla/rnidothiaaole  or  thiazyU 

aniline^    <Cch'CH S^'  ^    obtained   from    phenylthiocarbamide 

and  dichlorether. 

The  so-called  salphuvinuric  acid,  prepared  by  Nencki  and  Sieber 
(Abstr.,  1882,  601)  by  the  action  of  thiocarbamide  on  dibromo- 
pymvic    acid,    is    most    probably    amidothiazolecarboxylic     acid, 

Methylthiazole.  By  A.  Hantzsgh  and  L.  Arafidbs  {Ber.,  21, 
941 — 942). — The  authors  have  obtained  the  free  thiazoles.     a-MethyU 

N'CH'S— 
thiazole,  Kq^a  'CH'^'  ^®  formed  when  the  hydroxy-derivative  (this 

VOL.  LIT.  2  q 
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Tol.^  p.  256)  is  distilled  with  zinc-dast.  It  resembles  a-picoline  in 
erery  respect,  particularly  in  odour  and  boiling  point. 

When  the  reaction-product  of  dichlorether  and  barium  thiocjanate 
is  distilled  with  zinc-dust,  small  quantities  of  a  compound  with  a  strong 
pyridine  smell  are  obtained ;  this  substance  is  most  probably  thieuole. 

P.  S.  K. 

SynthesiB  of  Thiasoles  and  Ozazoles.  By  A.  Hantzsgh  (Ber., 
21,  942 — 946). — Thioamides  condense  with  a-halogen-substituted 
ketones  to  form  thiazoles. 

Thioacetamad»  and  chloracetone  yield  aa'dimethyUhicuole^ 

^-NiCMe-v^a 
^CMe'.CH-^^' 

a  base  which  in  smeU,  boiling  pmnt,  <lK^.,  can  scarcely  be  distinguished 
from  dM-lutidine. 

Phenyhnethylthvazolef  <Cr)pijQiJx**S,  is  formed  by  the  condensation 
of  thiacetamide  with  acetophenone  bromide. 

MethyUhiafsohy  '^qh'CH^^'  ^^  produced,  but  only  in  small 
quantities,  by  the  condensation  of  dichlorether  with  thioacetamide. 
Checuoles  are  obtained  by  the  condensation  of  a»-halogen-ketones  with 
amides ;  the  compounds  obtained  by  Lewy  (this  vol.,  p.  556)  from 
acetophenone  bromide  and  acetamide,  and  also  the  other  compounds 
which  he  produced  in  a  similar  manner,  are  doubtless  derivatives  of 

oiazole,  <ch:CH> 

Since  the  products  obtained  frem^  anrides  are  analogeas  to  those 
produced  from  thiamides,  it  is  probable  that  amides  also  exist  in  an 
unstable  form,  OH-CX^NH,  in  which  they  enter  into  the  reaction. 
This  conclusion  is  borne  out  by  the  fact  that  they  only  react  at  a 
higher  temperature  than  do  the  thioamides. 

Many  derivatives  of  aetenazole  have  also  been  prepared,  and  will  be 
described  later.  F.  S.  E. 

Chloroformamide  and  its  XTse  in  Synthesis.  By  L.  Gattermann 
(Annaleyi,  244,  29 — 76). — The  propei'ties  of  ehloroformamide  and  its 
preparation  from  carbonyl  chloride  and  ammonium  chloride  have  been 
previously  described  by  the  author  and  Schmidt  (Abstr.,  1887,  569). 

AnalogoQS  compounds  are  obtained  by  the  action,  of  carbonyl 
chloride  on  methylamine  and  ethylamine  hydrochlorides.  NHMe-COCl 
melts  at  90°,  and  boils  at  93—94°.  NHEt-COCl  boils  at  92—93%  and 
disROciates  into  hydrogen  chloride  and  ethyl  isocyanate. 

Chlorofermamule  is  decomposed  by  an  excess  of  absolute  methyl 
alcohol,  yielding  methyl  carbamate,  but  if  the  miothyl  alcohol  is  slowly 
added  to  an  excess  of  the  ehloroformamide,  methyl  allophanate  is 
produced.  Similar  reactions  are  exhibited  by  other  alcohols.  Octyl 
allophanate  melts  at  155 — 156*,  and  cetyl  aHophanate  at  70**.  An 
ethereal  solution  of  ethylene  chlorhydrin  yields  chlorethyl  carhamaie, 
NH2'COO'CaH4Cl.  It  is  deposited  from  hot  water  in  colourless, 
highly  refractive  plates,  and  melts  at  115^.     Ethylene  carbamate  (from 
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glycol)  is  soluble  in  warm  water,  alcohol,. and  waxroi  acetic  acid.  It  melts 
at  147—149°.  Glyceryl  carbamate,  C8H5<0-CONHt)s,  melts  at  215°, 
phenyl  carbamate  at  143°,  ct^naphthyl  carbamate  at  158°,  fi-naphthyl 
carbamate  at  187°,  orthophenylene  carbamate  At  1 78^,.  the  me^a-compound 
at  194',  and  the  para-compound  at  236**.'  Pyrogallol  yields  a  carbamate, 
C6H3(0-CONHa)s,  melting  at  178^.  Salicaldehyde  is  converted  by 
chloroformamide  into  "  dtsalicylaldehyde,'.*' which  is  also  the  product 
of  the  addon*  of  acetic  or  benzoic  chloride  •  on  the^  aldehyde.  Phenyl 
thioallophanate  melts  at  218°. 

The  synthesis  of  several  aromatic  acids  by  the  action  of  aluminium 
chloride  and  chloroformamide  (or  its  homologues)  on  hydrocarbons 
diluted  with  carbon  bisulphide,  has  already  been- described  (loc.  ciL). 
Similar  results  are  obtained  in^  the  case  of '  thio- compounds,  thu» : 
/9-thiotolen  yields  an  amide,  melting  at  119°,  whieh  is  converted  by 
saponification  into  methylthiophenic  acid..  Metathiozen  yields  an 
amide,  CiSHMe^'COIfHs,  which  crystallises  in  colourless  needles,  and 
melts  at  115- — 116°..  On  hydrolysis,  diynethylthiophenoarboxylic  acid, 
CiSHMej-COOH  [Me,  :  COOH  =  2  :  4  :  5],  is  obtained ;  this  crystal- 
lises in  needles,  and  melts  at  171 — 172**.  From  trimethylthiophen, 
an  amide,  CiSMes'CONH,,  melting  at  146 — 147",  and  trimethylthio- 
phenca^boan/lic  acid,  [Mcs  :  COOHJ  =  2  :  8  : 4 :  61  are  obtained.  The 
acid  forms  Miick  prisms,  and  melts  at  207-— 208'. 

In  accomplishing  the  syntht^sis  of  aromatic  acids,  ethers  may  be 
used  instead  of  hydrocarbons ;  thus,  anisic  acid  can  be  prepared  from 
aniso'il,  and  paraethozy benzoic  acid  from  pheneto'il.  Orthocresyl 
methyl  eidier  yields  an  amide,  OMe*C7Hio'OONHa,  from  which  the  acid 
OMe-CeHsMe-COOH  [MeO  :  COOH  =  1 :  2  : 4]  is  derived.  The  acid 
melts  at  193*,  the  amide  at  144°.  Orthocresyl  ethyl  ether  yields 
analogous  results.  The  amide  melts  at  167°,  and  the  acid  at  199"". 
Paracresyl  methyl  ether  yields  an  amide,  [Me  rOONH,:  OMe=l :  3 : 4], 
which  crystallises  in  colourless  needles,  melts  at  163°^  and  yields 
methoxyparahomosalicylic  acid  on  hydrolysis. 

The  amide  derived  from  thymyl  methyl  ether  melts  at  149**,  and  is 
saponified  with  difficulty,  yielding  the  acid  OMe'CioHj/COOH,. which 
has  been  described  by  Leuckart  and  Schmidt.  Chloroformamide  acts 
on  methylene  phenyl  ether  in  presence  of  aluminium  chloriie.  yielding 
the  amide  C2H4(0'C(|H4-CONH2),.  This  substance  melts  a*  280**  with 
decomposition.  The  amide  from  a-naphthyl  methyl  ether  melt«  at 
232°,  and  that  from  a-naphthyl  ethyl  ether  melts  at  244°.  The  latter, 
on  hydrolysis,-  jielda- ethoxynaphthaic  add,  OEt'CioHe'COOH.  This 
forms  colourless  needles,  and  melts  at  214°.  The  amide  from 
^-naphthyl  methyl  ether-meltfl  at  186°,  and  that  from /3-naphthyl  ethyl 
ether  crystallises  in  large  plates,  and  melts  at  161°.  Neither  of  these 
yS-amides  could  be  saponified;  W.  C.  W. 

Action  of  Almninimn  Chloride  on  AeetiLc  Chloride.    By  G. 

GusTAVSON  (/.  pr.  Chem,  [2],  37, 108— 110).— The  substance  obtained 
by  Combes  (Abstr.,  1887,  127,  656)  by  the  interaction  of  aluminium 
chloride  (1  mol.)  with  acetic  chloride  (6  mols.)  has  really  the  con- 
stitution AUCl4(0-CCla'CHAc?)2,  and  on  treatment  with  alcohol  gives 
ethyl  acetylacetoacetate,  CHAca-COOEt  (James,  Trans.,  18S5,  1). 
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Tn  all  probability,  the  compound  AUCl4(0'CCl2*OHAci),  is  formed 
by  the  direct  addition  of  acetic  chloride  to  the  compound 

AJaCl4(0-CCi:CHAc)a, 

1  which  has  been  prepared  by  Winogradoff.  G.  T.  M. 

Ethereal  Amidoacetates.  By  T.  Cubtius  and  F.  Ooebel  (J.  pr, 
Cherris  [2],  37,  160— 181).— The  hydrochlorides  of  ethereal  salts  of 
amidoacetic  acid  (glycocine)  are  produced  when  perfectly  dry  hydrogen 
chloride  is  passed  into  pure  alcohol  (half  a  litre)  in  which  finely 
divided  glycocine  hydrochloride  (100  grams)  is  suspended.  The  methyl 
amidoacetate  Jtydrochloride,  NHt*CHs*COOMe,HCl,  forms  large  prisms 
melting  at  175°.  The  platinochloride  crystallises  in  orange-yellow 
plates,  readily  soluble  in  water  and  alcohol.  Ethyl  amidoacetate  hydro- 
chloride, 2!irH4'CHi*COOEt,HCl,  crystallises  in  colourless  needles 
melting  at  144°,  and  on  careful  heating  sublimes  unchanged.  The 
platinochloride  <forms  needles,  readily  dissolved  by  water  and  alcohol, 
and  melting  at  211 — 212°.  Allyl  amidoacetate  hydrochloride  does 
not  crystallise  well.  It  forms  glistening  scales  melting  somewhere 
between  170°  and  180°.  The  «,myl  amidoacetate  hydrochloride, 
NH2-CH2*COOCiHii,HCl,  forms  an  oily  syrup.  The  copper  salts, 
(C00Et-CH,-NH)2Cu  +  2H,0  and  (C00Me-CH,-NH)2Cu  +  H,0, 
are  formed  when  the  hydrochlorides  are  boiled  with  freshly  preci- 
pitated hydrated  copper  oxide.  Ethyl  amidoacetate,  when  distilled 
with  soda,  gives  normal  propylamine,  the  hydrochloride  of  which 
melts  at  157 — 158° ;  hence  its  constitution  must  be  NHa'CHj-COOEt, 
and  not  NHEt-CH»-COOH. 

The  free  ethereal  salts  are  best  obtained  by  shaking  their  hydro- 
chlorides with  ether  and  finely  divided  silver  oxide.  They  can  be 
purified  by  distillation  under  reduced  pressure.  Ethyl  amidoacetaie^ 
NHt'CHa'COOEt,  is  a  colourless,  transparent  liquid  boiling  at 
148 — 149**  under  a  pressure  of  748  mm.,  and  at  65'  under  a  pressure 
of  40  mm.  It  does  not  solidify  at  —20°.  Vapour-density,  3*47; 
calculated,  3*57.  It  has  strong  basic  properties,  a  characteristic  odour 
resembling  fresh  cacao,  and  mixes  with  water,  alcohol,  ether,  benzene, 
and  chloroform.  Methyl  amidoacetate,  NHs'CH^'COOMe,  cannot  be 
distilled  at  ordinary  pressures  without  decomposition ;  under  a  pressure 
of  50  mm.,  it  boils  at  54°,  and  can  be  distilled  without  suffering 
change.     In  other  respects,  it  greatly  resembles  'the  ethyl  salt. 

Glycocine  anhydride,  G2H3NO,  is  formed  when  ethyl  amidoacetate 

is  allowed  to  remain  for  some  days  with  four  times  its  own  volume  of 

water,  or  when  the  ether  in  aqueous  solution  is  shaken  with  silver 

oxide.   It  crystallises  in  flat  plates,  and  when  quickly  heated  sublimes 

in  beautifaU  long  needles,  blackens  at  245 — 260°,  and  seems  to  melt 

at  275°.      Glycocine  anhydride  is  neutral  to  litmus-paper,  but  forms 

compounds  with  acids,  salts,  and  the  heavy  metals,  and  probably  has 

NH 
the  constitution  CH2<pQ>.     The  compounds  it  forms  with  silver, 

NAgC,H,0,  and  copper  are  described.  It  forms  a  hydrochloride  which 
cryfitallises  from  alcohol  in  long  needles  melting  at  129 — 130°,  and  on 
boiling  with  water  is  converted  into  glycocine  hydrochloride  melting 
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at  180^    On  distillation,  ethyl  amidoacetate  leaves  a  residue,  which, 
after  boiliDg  with   charcoal  and  recrjstallisation,   has  the  formula 

cya„04N..  G.  T.  M. 

Analogy  between  Alkyl-sulplionated  Fatty  Acids  and  Ketone 
Acids.  By  R.  Orro  and  W.  Otto  (Ber.,  21,  992—998 ;  compare 
this  voL,  p.  S60). —Ethi/hmlphmeacetic  acid,  SO,Et-GH,-COOH.— The 
ethyl  salt  of  this  acid  (Claesson,  this  Journal,  1877,  ii,  297)  is  a 
thickish,  slightly  yellowish  oil  which  is  quickly  hydrolysed  by  con- 
centrated  potash.  The  free  acid  forms  a  thick,-  colourless,  odourless 
syrup,  which,  on  heating  at  180 — 190'',  yields  carbonic  anhydride  and 
methylethylsulphone  (Beckmann,  Abstr.,  1879;  37).  The  sodium 
salt  is  very  readily  soluble  in  water,  and  crystallises  from  boiling 
90  per  cent,  alcohol  in  thin,  nacreous  leaves;  it  is  only  sparingly 
soluble  in  boiling  absolute  alcohol,  and  when  heated  to  about  130°,  it 
yields  sodium  carbonate  and  methylethylsulphone.  When  the  acid  is 
treated  with  bromine,  carbonic  anhydride  and  dibromomethylethyl- 
salphone  are  produced ;  when  treated  with  zinc  and  hydrochloric  acid, 
it  is  reduced  to  ethyl  mercaptan. 

a-EthyUulphortepropionic  acid,  SOjEt-CHMe'COOH. — The  ethyl  salt 
is  obtained  by  heating  sodium  ethylsulphinate  with  ethyl  a-chloro- 
propionate ;  it  is  a  thick,  yellowish  oil  of  feeble  ethereal  odour,  and  is 
miscible  with  ether  and  alcohol  in  all  proportions.  The  free  acid  is  a 
thick,  odourless,  slightly  yellow  oil  which  is  miscible  with  water  and 
alcohol.  It  is  decomposed  into  carbonic  anhydride  aud  diethyl- 
sulphone  when  heated  to  about  200°,  or  when  heated  with  potash  to 
about  150°.     The  sodium  salt  is  readily  soluble  in  waier  and  alcohol. 

fi^Etkylsulphonepropionic  add,  SOjEt-CHa'CHs-COOH,  prepared  by 
the  action  of  sodium  ethylsulphinate  on  ^-iodopropionic  acid,  crystal- 
lises in  small,  shining  leaves  melting  at  112° ;  it  is  very  readily  soluble 
in  water,  alcohol,  and  ether.  The  sodium  salt  is  very  readily  soluble 
in  water  and  alcohol.  When  the  acid  is  heated  to  about  150°  with  a 
large  excess  of  potash,  it  remains  unchanged,  but  when  the  tempera- 
ture is  raised  to  200*  it  is  decomposed  with  formation  of  propionic 
acid  and  sulphur  dioxide.  When  heated  alone,  the  acid  yields  mer- 
captan, sulphur  dioxide,  and  other  products. 

ai-Phenylsulphonehutyric  arid,  SOaPh'CHEt'COOH,  is  obtained  by 
the  action  of  sodium  benzenesnlphinate  on  a-monobromobutyric  acid ; 
it  crystallises  in  shining  needles  which  melt  at  123 — 124^,  dissolves 
readily  in  ether  and  alcohol,  but  less  readily  in  water.  The  barium  ' 
salt  is  a  gummy  mass  readily  solable  in  water,  but  insoluble  in  absolute 
alcohol.     The  sodium  salt  is  amorphous. 

When  «-"phenylsulphonebutyric  acid  is  distilled,  carbonic  anhydride 
and  propylphenylsul phone  are  produced ;  the  latter  compound  crystjil- 
liscs  from  dilute  alcohol  in  aggregates  of  nacreous  leaves  or  scales 
which  melt  at  44«'',  dissolve  readily  in  alcohol  and  benzene,  but  only 
sparingly  in  boiling  water.  Propyl  phenyls  alphone  is  also  formed 
when  the  acid  is  heated  with  an  excess  of  potash  at  100°.  Bromine 
has  no  action  on  the  aqueous  solution  of  the  acid. 

From  the  above  results,  it  follows  that  the  fatty  alkyl-sulphonic 
acids  which  contain  alcohol  radicles  of  the  methane  series,  and  are 
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comparable  with  the  /9-  and  7-ketoTie  acids,  obey  the  same  laws  as  similar 
acids  which  contain  aromatic  alcohol  radicles  (this  vol.,  p.  360)  ;  this 
is  probably  also  trae  for  similarly  constltated  fatty  acids  belon^n$2^  to 
the  ^-series,  SO.ROOOH.  F.  S.  K. 

Occurrence  of  Ijignt>oeric  and  AracbicHc  Acids  In  Earth-nut 
Oil.  By  P.  KRMiflNG  (Ber.y  21.  880— ^81),— The  author  finds  that 
lignooeric  acid,  first  prepared  by  Hell  and  Hermann  from  beech-tar 
( Abstr.,  1881, 249),  occurs  in  earth-nut  oil.  He  also  confirms  Gossmana's 
statement  {Annalen,  89,  1)  that  arachidic  acid  occurs  in  this  oil. 

Occurrence  of  Oleic  Add  in  Earth-nut  OOL  By  L.  Scbdv 
(Ber,y  21,  878 — 879). — The  author  has  examined  specimens  of  earth- 
nut  oil,  both  commercial  and  prepared  by  himself  from  the  nuts,  and 
finds  that  the  only  acid  of  the  oleic  series  contained  tlierein  is  ordinary 
oleic  acid.  This  is  contrary  to  the  statements  of  Gossman  and  Scheven 
(Annalen,  94,  230)  and  of  Schroder  (ibid.,  143,  22)  that  hypogwic 
acid  occurs  in  this  oil. 

The  following  formulas  are*quoted  for  new  oleates,  no  description  of 
which  are,  however,  given :  lACis'H.tjOt ;  Pb(Ci8Hj304)j,2PbO ; 
MnCCsHaaO.),;  Fe(Ci8H«0,), ;  M,{Ci,n^Ot),.  A.  J.  O. 

Action  of  Strong  Sulphuric  Acid  on  Oleic  Acid  and  Triolttn. 

By  A.  C.  Geitkl  (/.  pr.  Chem,  [2],  37,  58— 90).— The  author  has 
investigated  the  behaviour  of  strong  sulphuric  acid  with  both  olefcacid 
and  tri-olel'n.  The  -reaction  is  an  exceedingly  indefinite  one,  neither 
the  oleic  acid  nor  the  tri-ole¥n  becoming  completely  saturated  even 
in  presence  of  a  large  excess  of  sulphuric  acid.  The  chief  product  in 
the  case  of  oleic  acid  is  an  acid  ethereal  salt,  in  that  of  tri-olem  a 
normal  ethereal  salt.  The  extent  to  which  combination  had  taken 
pi  nee  was  ascertained  by  titrating  the  products  with  solutions  of 
potash  and  iodine  of  known  strength. 

When  one  molecule  of  sulphuric  acid  is  mixed  with  one  molecule  of 
oleic  acid  at  low  -temperatures,  about  one-third  of  the  oleic  acid  is 
converted  into  tt-stearvMvlphuric  add,  CisH8i'CH2*CH(S04H)'COOfl, 
which  forms  a  brown  viscid  flaid  readily  dissolved  by  water,  alcohol, 
and  ether,  but  insoluble  in  dilute  acids,  and  in  solutions  of  Glauber's 
salt.  The  potassium  salt,  CuH5,-CHa-CH(S04K)-OOOK,  is  a  bright- 
brown,  greasy  soap,  soluble  in  water,  alcohol,  and  ether.  The  sodium 
salt  is  likewise  an  oil.  The  barium  salt,^  OwHmSO^B&i  forms  an- 
amorphous,  white  powder,  (insoluble  in  water,  but  readily  dissolved 
by  alcohol  and  ether.  On  boiling  with  acetic  acid,  it  gives  the  Msid 
salt,  (COOH'Ci7H3i'S04)aBa.     Three  copper  salts  are  described. 

Another  product  of  the  action  of  sulphuric  acid  on  oleic  acid  is  an 

CH  'CH 

anhydride  oi  the  formula  CiiH»'CH-^  q   '  PQ  ^'      ^^'^  crystallises 

in  small j  white  scales,  melting  at  47 — 48°.  The  calcium  and  lead 
salts  of  the  acid  are  described. 

When  a-stearinsulpharic  acid  is  boiled  with  dilute  acids,  a-hydroxy- 
stearic  add,  Ci5H3i'CHj*CH(OH)-COOH,  is  formed;  this  is  a  crys- 
talline solid,  melting  at  81 — 81*5°,  and  dissolves  readily  in  alcohol 
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and  ether.    The  calcium,  lead,  and  copper  salts  are  described.    The 
acid  readily  loses  water,  forming  first  the  monobasic  acid, 

Ci.H„-CH(COOH)-0-CO-CH(OH)Ci.H„, 

and  by  further  loss  the  anhydride,  C„Hs,-CH<q^^>CH-C|,H:». 

It  is  an  exceedingly  difficult  matter  to  isolate  the  products  of  the 
action  of  sulphuric  acid  on  the  tri-oleiu.  When  those  substances  are 
carefully  brought  together  in  the  ratio  of  3  mols.  of  the  former  to  1  mol. 
of  the  latter,  the  chief  final  product  is  a  monobasic  acid  of  the  formula 
Ci«H„CH(S04H)COO-C,H4(OCO-CH:CHC„H,i)  OOOCH (OH) -CinHs,.  The 
barium  and  copper  salts  form  oils  which  are  readily  decomposed 
by  potash.  G.  T.  M. 

Constitution  of  AoetoooetiCy  Saocinosaccinic,  and  Qainone- 
hydrodicarbozylio  Aoids.  By  A.  Gjeutheb  (Annahn,  244, 190 — 
221). — The  author  maintains  that  the  acetoacetic  and  soecinosuccinic 
acids  are  not  ketonic  acids,  and  he  points  out  that  the  result's  obtained 
by  Israel  (Abstr.,  1886,  334,  and  1887, 916)  and  by  Isbert  ( Abstr.,  1886, 
1009)  are  evidence  in  favour  of  the  formula  0H3-C(0H):CH-C00Et 
for  ethyl  acetoacetate. 

The  author  criticises  Ebert's -experiments  (Abstr.,  1885, 1122)  on  the 
constitution  of  suocinosuccinic  acid,  and  complains  that  Baeyerhfis  incor- 
rectly represented  his  views  on  this  aubject  (Abstr.,  1886, 223  and  445). 

W.  C.  W. 

Methyl  Acetocyanacetate.  By  A  Haller  and  A.  Held  (Compt, 
rend.,  106,  210— 213), —Methyl  acetocyanacetate,  CN-CHAc-COOMe, 
was  obtained  iu  the  same  way  as  the  ethyl-derivative  (Abstr.,  1887, 
79U  and  1029),  by  the  action  of  cyanogen  chbride  on  a  mixture,  in 
molecular  proportions,  of  methyl  acetoacetate  and  sodium  methoxide, 
dissolved  in  excess  of  methyl  alcohol.  It  crystallises  from  ether  in 
silky  needles  which  melt  at  46' 5°  and  dissolve  readily  in  ether  or 
alcohol,  but  are  insoluble  in  water. 

The  sodium-derivative,  CsHsNaNOi.  is  obtained  by  the  action  of 
sodium  carbonate  in  alcoholic  solution.  It  forms  white,  silky, 
anhydrous  crystals  soluble  in  water  and  alcohol.  The  calcium-deriva- 
tive, prepared  in  a  similar  way,  forms  bulky,  transparent,  efflorescent 
crystals  containing  6  mols.  H2O. 

Methyl  acetocyanacetate  can  also  be  prepared  by  mixing  a  solution 
of  methyl  sodiocyanaceiate  in  methyl  alcohol,  with  a  solution  of  acetyl 
chloride  in  ether,  and  heating  at  40 — 50**  for  some  hours ;  the  product 
is  then  treated  witK  acidified  water,  submitted  to  fractionation  in  a 
vacuum,  and  the  ethereal  salt  converted  into  its  calcium-derivative. 

If  sodium  ethoxide  is  used  in  place  of  the  methoxide  in  the  first 
method,  the  product  is  an  uncrystallisable  mixture  of  ethyl  and  methyl 
acetocyanacetates  which  cannot  be  separated  by  fractionation.  It  is 
evident  that  double  decomposition  takes  place  between  the  ethoxide 
and  the  methyl  acetocyanacetate  with  formation  of  a  mixture  of 
methyl  and  ethyl  salts.  Purdie  has  observed  a  similar  reaction  in 
the  case  of  the  ethereal  salts  of  fumaric,  oxalic,  and  other  acids  (Trans., 
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1887,  627),  and  Peters  in  tbe  case  of  methyl  and  ethyl  acetoacetAtes 
(this  vol.,  p.  254).  C.  H.  B. 

Oompounds  of  Ethylidenelactio  Acid.    By  R.  Leipen  (Monafsh. 

OAewi.,  9,  45— 51).— E%iufe»c  Zoc^ate,  <^^^'^>CHMe,    is    ob- 

tained  by  heating  acetaldehyde  with  an  excess  of  lactic  acid 
(previously  partially  converted  by  heating  at  above  150°  into  anhy- 
dride and  lactide),  for  some  hours  at  120°  to  170°.  The  product  is 
distilled,  and  the  portion  boiling  between  50°  and  200°  is  treated  with 
potassium  carbonate,  when  the  ether  separates.  It  is  a  clear  liquid  of 
a  slightly  ethereal  odour,  boils  at  150 — 151*5°,  and  dissolves  in  a  large 
amount  of  water.  Hot  water  decomposes  ii  quickly  into  its  constituents. 

Lacianiltde,  C9H11NO3,  is  prepared  by  heating  lactic  acid  and 
aniline  for  six  to  seven  hoars  on  a  sand-bath  at  such  a  temperature 
that  water  is  given  off,  the  liquid  not  being  allowed  to  boil.  The 
product  is  extracted  with  boiling  water,  and  the  filtered  extract  con- 
centrated by  evaporation.  It  crystallises  in  colourless  plates,  melting 
at  58'',  readily  soluble  in  alcohol,  ether,  and  chloroform,  but  insoluble 
in  light  petroleum.    Boiling  dilute  aqueous  soda  decomposes  it. 

Lactoparatoluide,  C10H13NO2,  prepared  in  a  manner  similar  to  the 
anilide,  crystallises  in  needles,  melting  at  102 — 103*,  very  sparingly 
soluble  in  cold  water.  The  orthoioluide  is  purified  by  allowing  the 
solution  in  benzene  to  evaporate  slowly,  when  it  separates  as  a  white 
powder,  melting  at  72''.   Both  toluides  resemble  the  anilide  in  solubility. 

K  H.  M. 

Galactosecarbozylic  Acid.  ByMAQUENNE  (Compt  rend,,  106, 
286 — 288). — If  a  solution  of  galactose  is  mixed  with  hydrocyanic 
acid  at  the  ordinary  temperature,  its  rotatory  power  gradually  dis- 
appears, and  the  liquid  becomes  brown.  A  concentrated  solution 
deposits  a  yellowish,  slightly  soluble,  crystalline  precipitate,  especially 
if  the  excess  of  hydrocyanic  acid  is  expelled  by  a  current  of  air.  This 
precipitate  is  the  amide  of  galactosecarboxylic  acid,  CiHisNO?,  and 
may  be  purified  by  crystallisation  from  boiling  acetic  acid,  from  which 
it  separates  in  slender,  yellowish,  microscopic  needles,  slightly  soluble 
in  water,  and  almost  insoluble  in  alcohol,  but  soluble  in  boiling  acetic 
acid.     It  melts  at  194°  with  partial  decomposition. 

When  boiled  with  water,  and  especially  with  alkalis,  the  amide  is 
readily  decomposed  with  liberation  of  ammonia  and  formation  of  a 
salt  of  the  acid.  The  formation  of  an  amide  shows  that  the  action  of 
hydrocyanic  acid  on  galactose  is  not  strictly  analogous  to  its  action 
on  levulose. 

Qalactogecarhoxylic  acid,  C7H,408,  is  most  readily  prepared  by  decom- 
posing its  barium  salt  with  sulphuric  acid,  and  evaporating  in  a 
vacuum.  It  forms  slender  needles  which  melt  at  145°  and  decompose 
at  a  higher  temperature.  It  has  a  distinctly  acid  taste  and  reaction, 
and  is  soluble  in  water,  but  almost  insoluble  in  absolute  alcohol. 
Barium  galactosecarboxylate,  obtained  by  the  action  of  barium  hy- 
droxide on  the  amide,  forms  long,  slender,  microscopic  needles,  which 
dissolve  slowly  in  water,  and  are  insoluble  in  alcohol.  It  is  slightly 
dextrogyrate  [«]d  =  5°  30*. 
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This  action  of  hydrocyanic  acid  shows  that  galactose  has  an  aide- 
hydic  or  ketonic  function.  C.  H.  B. 

Action  of  Hydrocyanic  Acid  on  Oalactose.  By  H.  Kiliani 
{Ber.,  21,  915 — 919;  compare  preceding  Abstract). — When  finely 
powdered  galactose  (30  grams),  moistened  with  water  (6  c.c),  is 
treated  with  the  calculated  quantity  of  60  per  cent,  hydrocyanic  acid 
and  a  few  drops  of  ammonia,  and  allowed  to  remain  at  the  ordinary 
temperature  in  a  perfectly  closed  flask,  solution  of  the  carbohydrate 
occurs  and  at  the  end  of  eight  hours  a  rise  in  the  temperature  of  the 
liquid  takes  place  accompanied  by  the  separation  of  the  a^nide  of 
galactosecarbozylic  acid  in  small,  white  needles.  The  yield  amounts 
to  40 — 50  per  cent,  of  the  weight  of  the  galactose  employed. 

Oalactosecarhoieylic  acid,  CeHisOs'COOH,  is  prepared  from  the 
amide  by  digesting  it  with  milk  of  lime  at  100  to  expel  ammonia, 
decomposing  the  resulting  basic  calcium  salt  with  oxalic  acid,  and 
evaporating  the  filtrate  oyer  sulphuric  acid  in  a  vacuum.  It  crystal- 
lises in  slender  needles,  and  melts  at  145°  with  the  loss  of  2  mols. 
HzO  and  the  formation  of  an  amorphous  anhydride ;  a  similar  decom- 
position also  occurs  when  the  aqueous  solution  of  the  acid  is  boiled  for 
some  time.  The  potassium  salt,  2C«Hi806*COOK  +  HjO,  crystallises 
in  colourless  prisms  or  needles,  and  fuses  at  llO**  with  the  loss  of  its 
water  of  crystallisation;  the  calcium  salt  was  also  prepared.  On 
reduction  with  concentrated  hydriodic  acid  and  amorphous  phosphorus 
for  1^  hours  in  a  reflux  apparatus,  the  acid  is  converted  into  the 
lactone  of  normal  7-hydroxyheptylic  acid  (b.  p.  =  231"),  and  a  very 
small  quantity  of  normal  heptylic  acid,  consequently  galactosecarb- 
oxylic  acid,  like  dextrosecarboxylic  acid,  must  be  regarded  as  a  normal 
hexahydroxyheptylic  acid.  W.  P.  W. 

Synthetical   Experiments   in   the   Uric   Acid   Series.    By 

R.  Behrend  and  0.  Roosen  (Ber,,  21,  999— 1001).— Further  experi- 
ments  have  shown  that  one  of  the  products  obtained  by  the  reduction 
of  nitro uracil  (Behrend,  Annalen,  229,  39),  is  the  ure'id  of  an  «-^-di- 

hydroxy  acrylic  acid  or  isoharhituric  acid,  CO^jq^g.QQ^C'OH. 

Hydroxylamine  does  not  act  on  this  compound,  but  when  it  is 
boiled  with  acetic  anhydride,  an  acetyl-derivative  is  formed  which 
crystallises  from  hot  water  in  the  form  of  sparingly  soluble,  colourless, 
concentrically  grouped  prisms.  When  isobarbituric  acid  is  treated 
with  bromine- water,  it  yields  an  acid  which  has  the  same  composi- 
tion as  dialuric  acid.  This  substance  crystallises  in  solid  prisms  with 
2  mols.  H2O,  the  first  of  which  passes  off  at  100°,  the  second 
at  140 — 150°,  apparently  with  slight  decomposition.  It  differs 
from  ordinary  dialuric  acid  in  crystalline  form,  water  of  crystallisa- 
tion, and  in  its  ready  solubility  in  water  as  well  as  in  its  stability 
towards  oxidising  agents,  it  may  therefore  be  termed  isodialuric  acid, 
and  its  formula  is  probably  either 

CO<_  j^ij.QQ  _>CO  or  CO<_  j^H-CO  ->^^^- 
This  acid  is  also  formed  by  the  action  of  bromine-water  on  amido- 
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uracil  and  b  jdroxyxamthine.  It  is  readily  acted  on  by  aeeido  anhy- 
dride. When  heated  with  carbamide  and  comoentrated  sulphuric 
acid,  a  white,  crystalline  powder  is  obtained,  the  analysis  of  which 
agreed  with  that  of  nric  acid.  The  compoand  is  an  acid,  decomposes 
carbonates  and  gives  the  mnrexide  reaction;  ilt  reduces  Fehling*s 
solution,  and  a  dilate  solution  in  sedium  carbonate  blackens  paper 
moistened  with  silyer  nitrate.  It  crystallises  from  hot  water  in  the 
right-angled  plates  which  are  characteristic  of  uric  acid.  The 
solability  in  water  at  18**  was  found  to  be  1 :  9000.  The  sodium  salt, 
G5H3K403Na,^H20,  crystallises  in  microscopic  needles.  The  barium 
salt,  (C»H J^40jaBa,2H,0,  is  amorphous.  P.  S.  K. 

Trimethyliuuoil.  Bj  M.  Hagen  (Annalen,  244,  1—19).— The 
preparation  of  trimethyJnctacil  by  the  action  of  methyl  iodide  on  the 
potassium  salt  of  methylaracil  at  150°^  has  been  described  by  Behrend 
(Abstr.,  1886,  339).  The  excess  of  methyl  iodide  is  removed  fi*om 
the  crude  product  by  distillation,  and  the  residaa  is  dissolved  in  water. 
The  solution  is  agitated  with  chloroform,  and  sodium  carbonate  is 
added  to  the  chloroform  extract  to  remove  free  iodine.  The  residue 
which  is  left  after  distilling  ofiE  the  chloroform  is  treated  with  ether ; 
the  trimethyluracil  slowly  dissolves  leaving  a  small  residue  of  methyl- 
uracil  dihydride. 

Trimethyluracil  orystallises  in  rhombic  plates  «nd  melts  at  109*. 
It  does  not  form  salts  with  acids  or  with  bases.  It  is  decomposed  by 
barium  hydroxide  at  <200°,  yielding  methylamine,  and  carbonic  and 
acetic  acids.     Its  coftstitation  is  probably  represented  by  the  formnfa 

C0<  jj^^®. QQ^^CH.     Benzyl  chloride  acts  on  ihe  potassium  salt  of 

methyl  uracil,  forming  henzylmetkyluracil,  a  crystalline  oompoand 
melting  at  232—233*, 

Dry  bromine  or  a  solution  of  bromine  in  carbon  bisulphide  acts 
on  dry  trimethyluracil,  forming  a  compound  of  the  composition 
C«H9N04Br2.  JMbromhydroxijtrimethyluracil  is  obtained  as  a  white 
powder  when  bromine  is  added  to  an  aqueous  solution  of  trimethyl- 
uracil.  It  is  deposited  from  a  hot'  aqueous  solution  in  rhombic  plates, 
and  melts  at  163°  with  decomposition.  It  is  decomposed  by  prolonged 
boiling  with  alcohol,  yielding  bromcftrimethyluracil.  This  substance 
melts  at  126**. 

Dichlorhydroocy trimethyluracil  melts  with  decomposition  at  143 — 144**. 
It  is  converted  into  chLorotrimethylu/racil  by  the  action  of  stannous 
chloride. 

A  midoirimethylura^cil  is  formed  by  acting  on  bromo trimethyluracil 
with  strong  ammonia  at  140".  It  melts  at  166 — 167°,  is  soluble  in 
water,  and  forms  deliquescent  salts.  The  hydrochloride  interacts 
with  an  excess  of  potassium  cyamate,  forming  trimethylhydroxy xanthine 
in  small  quantities ;  this  crystallises  in  microscopic  prisms. 

w.  c.  w. 

Cyanuric  Derivatives  of  Taurine.  By  B.  EIathkk  (Ber.,  21, 
874 — 877). — When  a  solution  of  the  hydrochloride  of  ethylenethiam- 
meline  (Abstr.,  1887,  650)  is  treated  with  chlorine,  a  nearly  insoluble 
compound   separates  in  silvery  plates;   this  seems   to   be  an  inner 
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n:c(oh)-n-C2H4 

anhydride  of  ixLurammeline  of  the  formula     I  |  ^SOa; 

C(NH,):N-C=iN'^ 
it  dissolves  in  alkalis,  presnmably  with  conversion  into  the  sulphonic 
acid,  but  is  reprecipitated  on  addition  of  acids ;  with  silver  nitrate,  it 
gives  a  white  precipitate  sparingly  soluble  in  ammonia. 

Tawrodiammeli'ne^  Qii^x^S%0%,  is  formed  at  the  same  time  as  the 
above  compound,  but  is  farmed  alene  when  the  ethjlenethiammeline 
is  oxidised  with  nitric  acid.  It  forms  slender,  transparent  prisms, 
sparingly  soluble  in  cold  water;  whev  heated,  it 'begins  to  turn  brown  at 
270°,  but  is  still  not  melted  at  290*".  It  has  very  marked  acid  characters ; 
the  salts  with  the  alkalis  and  alkaline  earths  are  readily  soluble. 

Taurammelide,    NHi-C<^'^^>N-C,H4-S0sH,  is  obtained  on 

filing  the  preceding  cempound  with  baiyta-water;  it  forms  sparingly 
soluble  crystals,  and  melts  at  265 — 270^  with  decomposition. 

A.  J.  a. 

Vapour-density  of  Aluminitun  Methide.  By  E.  Louise  and  L. 
Roux  {G&mjpt.  rend,^  106,  602—603). — The  aluminium  methide  was 
prqpared  by  the  action  of  mercuric  methide  on  excess  of  aluminium, 
and  was  redistilled  over  aluminium  in  pure  and  dry  nitrogen.  It  is  a 
colourless  mobile  liquid  which  boils  at  140%  and  is  much  less  stable 
than  Aluminium  ethide.  The  vapour-density  was  determined  by 
Meyer's  method  at  different  temperatures. 

Temperature 182*      216*»       310**       340**      440'' 

Vapour-density 51         4*75        46        2*4        1*8 

At  50°  above  the  boiling  point,  the  vapour- density  agrees  with  the 
formula  AljMee,  but  as  the  temperature  rises,  i;he  compound  gradually 
decomposes  until  at  440°  the  vapour-density  is  only  1'8.  The  pro- 
ducts of  decomposition  are  metallic  aluminium  and  ^seous  paraffins 
and  defines.  C.  H.  B. 

2  :  5  Dibvomocymene.  By  A.  Clxus  (/.  jpn  Chem,  [2],  37, 
14—27^  see  Abstr.,  1880,  632;  Ber^  13,  905,  972).— By  direct 
bromination  of  paracymene,  only  one  dibromoparacymene, 

CHtMePrBra  [Me  :  Pr  :  Br.  =  1  :  4i  2  :  5], 

is  obtained,  which  when  nitrated  with  a  mixture  of  nitric  and  sulphuric 
acids  furnishes  three  nitro-derivatives,  melting  at  149**,  142°,  and  89° 
respectively.     The  product  melting  at  149°  has  the  formula — 

CePrMeCNOOiBr,   [(NO,),  =  3  :  6], 

crystallises  irom  alcohol  in  colourless  needles,  and  is  characterised  by 
^great  stability.  It  is  only  imperfectly  decomposed  by  heating  with 
fuming  nitric  acid  in  sealed  tubes  at  280"*,  and  is  scarcely  attacked 
by  long-continued  boiling  with  aqueous  or  alcoholic  potash.  The 
<x>inpound  melting  at  142^  crystallises  from  ordimary  solvents  in 
y-ellow  needles  'Or  prisms,  amd  sublimes  in  small  scales.  It  is  a 
dibromodiniivokiluene,  C,HMe(NOa),Br,  [Me-:  Br, :  (NO,),  =  1:2:5:4:6], 
and  is  readily  attacked  by  potash.  With  aniline,  it  readily  forms 
the   compound    NHPirCeHMeBr(N03)2,   crystallising  in  glistening 
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orange- red  needles,  melting  at  116'.  The  third  product  melting  at 
89^  is  only  formed  in  small  qnantitj,  bnt  is  practically  the  sole  pro- 
duct of  nitrating  dibromocymene  with  faming  nitric  acid  at  100^  It 
is  a  dibromonitrotoluene,  CeHjBraMe'NOj  [Me :  Br2 :  NOa  =  1:2:5:4], 
and  can  be  readily  further  nitrated  with  formation  of  the  compound 
above  described  melting  at  142^.  It  is  yery  soluble  in  petroleum  and 
alcohol,  from  which  it  crystallises  in  long,  colourless  needles,  and 
is  identical  with  the  substance  described  by  Kevile  and  Winther 
(Trans.,  1880, 429)  ;  and  furnishes  by  redaction  first  a  dibromotoluidine 
(m.  p.  83 — 85°)  and  finally  toluidine.  The  formation  of  dibromo- 
dinitrotoluene  (m.  p.  142°)  by  nitration  of  paracymene  is  remarkable, 
the  propyl-groap  being  oxidised  and  then  replaced  by  a  nitro-group. 
When  dibromocymene  is  heated  in  sealed  tubes  for  eight  hours  at 
180°  with  20  times  its  weight  of  nitric  acid  of  sp,  gr.  1'12,  it  is 
converted  into  dibromoterephthalic  acidy  which  on  treatment  with 
phosphorus  pentachloride  yields  a  chloride — 

C.H2Bra(C0Cl)a  [(COCl)a:Br,  =  1:4:2:5], 

readily  soluble  in  carbon  bisulphide  and  chloroform,  and  crystallising 
from  ether  in  prisms  melting  at  80 — 81°.  The  corresponding  amide, 
C6H2Br3(CONH2)2,  is  insoluble  in  alcohol,  ether,  chloroform,  and  light 
petroleum,  but  dissolves  sparingly  in  carbon  bisulphide,  from  which 
it  crystallises  in  fine  needles;  these  carbonise  at  800°  without  pre- 
viously melting.  By  gentle  oxidation,  dibromocymene  yields  a  mono- 
basic acid  of  the  formula  CioHiaBraOa.  The  sodium  salt  forms  beautiful 
colourless  needles.  The  ammonium  salt  is  only  slightly  soluble  in 
water,  and  melts  at  172°.  The  calcium  salt  crystallises  in  stellate  groups 
of  needles  with  4  mols.  of  water,  whilst  the  silver  salt  separates  from 
a  hot  aqueous  solution  in  needles  containing  3  mols.  HgO.  This 
acid  is  either  dibromocumic  acid,  CeHjPrBra-COOH  [COOH  :  Pr  :  Br, 
=  1 : 4 :  3 : 6],  or  dibromotolylpropionic  acid,  C«H,BraMe-CH4-C00H. 
The  author  gives  reasons  in  favour  of  its  being  the  latter. 

G.  T.  M. 

Derivatives  of  1 :  2  :  3  : 4  Tetramethylbenzene  (Prehnitene). 
By  A.  T5HL  (Ber.,  21,  904— 908).— Prehnitene  combines  with  picric 
acid  to  form  a  fairly  stable  compound,  which  crystallises  from  alcohol 
in  yellow  needles  and  melts  at  92 — 95". 

Nitroprehnitene,  CioHi3*NOj,  is  obtained  when  a  thin  layer  of 
prehnitene  is  allowed  to  remain  in  contact  with  ordinary  nitric  acid 
for  three  to  four  days,  and  is  purified  by  distillation  with  steam.  It 
crystallises  in  stellate  groups  of  flat  needles,  melts  at  61",  boils  witti 
partial  decompositien  at  295"  (thermometer  in  vapour), and  is  readily 
soluble  in  ether,  alcohol,  light  petroleum,  and  acetic  acid.  On  re- 
duction with  iron  and  acetic  acid,  it  yields  preknidine,  CioHis'NH,. 
This  crystallises  in  large,  lustrous,  colourless  scales,  melts  at  70°,  is 
readily  soluble  in  alcohol,  ether,  and  light  petroleum,  and  is  volatile 
with  steam.  The  hydrochloride^  CioHuNHsjHCl,  crystallises  from 
water  in  tufts  of  very  long,  colourless  needles ;  the  sulphate, 
(CioHi3NH3)t,H}S04,  crystallises  in  large  scales,  and  is  sparingly 
soluble  in  cold  water ;  the  nitrate  crystalliaes  from  water  in  six- 
cornered  prisms.      Acetoprehnidine^   CloHia'NHAc,  crystallises  from 


Digiti 


ized  by  Google 


ORGANIC  CHEMISTRY.  583 

dilate  alcohol  in  colourless  needles,  melts  at  172°,  is  readily  soluble  in 
alcohol,  and  on  treatment  with  ordinary  nitric  acid  yields  the  nitrO' 
derivative,  NOj'CioHn'NHAc.  This  compound  can  also  be  obtained 
by  the  action  of  acetic  chloride  on  nitroprehnidine,  and  crystallises 
from  dilate  alcohol  in  hair-like,  branching  needles,  melting  at  225**. 
When  reduced  with  tin  and  hydrochloric  acid,  it  is  converted  into 

ethenylprehnityleneamidine    hydrochloride,    CioHn<;_  ■p^^CMe,HCl  + 

2H2O,  which  crystallises  in  slender,  colourless  needles,  and  is  readily 
soluble  in  water ;  the  base  is  flocculent  and  contains  2  mols.  HjO. 

Nitroprehnidine,  NO,'CioHi2'NH2,  is  prepared  by  the  reduction  of 
dinitroprehnitene  (Abstr.,  1886,  694)  with  alcoholic  ammonium  sul- 
phide. It  crystallises  in  lustrous,  red  needles,  melts  at  131^,  and  is 
soluble  in  alcohol  and  concentrated  hydrochloric  acid.  On  reduction, 
it  yields  prehnitylenediamine,  CioHia(NH8)i,  which  crystallises  from 
water  in  large,  lastrous  scales,  from  alcohol  in  long,  colourless  needles, 
melts  at  140*',  is  sparingly  soluble  in  ether  and  light  petroleum,  and 
gives  the  reactions  characteristic  of  an  orthodiamine.  The  hydro^ 
chloride,  CioHu(NH2)2,2HCl  +  H2O,  crystallises  in  large,  lustrous 
scales,  and  in  dilute  aqueous  solution  is  coloured  dark-red  by  ferric 
chloride  and  by  potassium  chromate. 

Prehnitol,  CioHis'OH,  obtained  by  fusing  sodium  prehnitenesul- 
phonate  with  potassium  hydi'oxide,  crystallises  from  light  petro- 
leum in  very  long,  colourless,  silky  needles,  melts  at  86-;— 87°,  boils 
at  266*  (thermometer  in  vapour),  and  is  very  readily  soluble  in 
alcohol  and  ether.  It  is  not  coloured  by  ferric  chloride.  The  aceiyU 
derivative,  CioH,s-OAc,  crystallises  in  large,  well-formed  prisms,  and 
melts  at  56— -57** ;  the  6ra»io-derivative,  CioHuBr OH,  crystallises  in 
long,  slender  needles,  and  melts  at  151^ 

When  oxidised  with  a  dilute  aqueous  solution  of  permanganate  at 
100*,  prehnitene  is  first  converted  into  prehnitylio  acid  (loc.  cit),  and 
finally  yields  prehnitio  acid  ;  a  potassium  salt  of  the  latter, 

CeH,(C00H)3-C00K  +  H,0, 

was  obtained  by  treating  the  oxidation-product,  after  filtration,  with 
acetic  acid  and  lead  acetate,  decomposing  the  lead  salt  with  hydrogen 
sulphide,  and  evaporating  the  filtrate ;  it  crystallises  in  large  aggre- 
gates. W.  P.  W. 

Bromodichlorophenol  and  Dibromodiclilorobeiizene.    By  L. 

Garzino  {Ghem,  Centr.,  1887,  1546 — 1547;  from  Bend,  Ace,  Lined  [4], 
3, 202— 209). —Bromometadichlorophenol,  C,H2BrCl2-OH  [?0H  :Cl2:Br 
=  1:2:4:6],  is  obtained  by  adding  the  calculated  quantity  of 
bromine  to  a  cooled  solution  of  dichlorophenol  (15  grams)  in  glacial 
acetic  acid  (10  grams).  The  separation  of  the  product  causes  the  mass 
to  become  semisolid.  It  is  exposed  to  the  air  until  the  small  excess 
of  bromine  has  volatilised,  then  washed  with  plenty  of  water,  dried, 
distilled  in  a  vacuum,  and  finally  sublimed.  The  pure  product  forms 
white  needles,  melting  at  68°,  and  boiling  with  decomposition  at  268°. 
Under  a  pressure  of  200  mm.,  it  distils  unchanged  at  220°.  It  sab- 
limes  moderately  well  at  130 — 1-10°.    It  is  readily  soluble  in  benzene, 
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ether,  and  ohloroform,  also  in  concentrated  acetic  acid  and  alcohol,  but 
is  nearlj  insoluble  in  water.  It  is  carried  over  with  water  vapoar. 
Ferric  chloride  produces  a  li^ht-blae  colour  in  an  alcoholic  solution, 
but  no  colour  in  watery  solntian.  It  has  hardly  any  smell  and  very 
little  caustic  action.  No  isonieride  seemu  to  be  formed.  Ammonium, 
sodium,  potassium,  barium,  and  silver  salts,  as  well  as  the  benzoate 
(m.  p  67*6°)  and  pbthalate  (mv  p.  216 — 217°),  were  prepared. 

For  the  preparation  of  dihromodichloTohenzane,  CtBiBr,CU  [?  = 
I  :  6  :  2  :  4],a  mixture  of  20  grams  of  the  above  bromodichlorophenol, 
and  45  grams  of  phosphorus  pentabromfde  was  slowly  distilled.  The 
part  distilling^  between  200°  and  350°  was  heated  with  a  25  per  cent, 
solution  of  potash,  dried,  and  repeatedly  crystallised  from  a  mixture 
of  light  petroleum  (b.  p.  30—80^). 

The  pure  product  forms  needles  melting  at  &7 — 68°,  very  easily 
soluble  in  ether,  light  petroleum,  and  benzene.  These  crystals  can 
be  moderately  easily  sublimed..  Besides  this,  another  product  is 
formed  in-  small  quantity,  melting  at  190-5—192°;  this  dssolves 
easily  in  ether  audi  light  petroleum,  separates  from  benzene  in  small 
needles,  and  contains  both  chlorine  and  bromine-.  J.  P.  L. 

Compounds  of  Phenoxidea'  with  Cuprous  and  Mercuroas 
Chlorides.  By  A.  G.  Pouchkt  {Gompt.  rend.,  106, 276— 277).— A  solu- 
tion of  phenol  in  sodium  hydroxide  when  mixed  with  mercuric  chloride 
yields  a  white  precipitate  of  the  composition  (GsH»0)2Hg3gtCls  + 
4HyOL  /3-Naphthol  and  «-anthrol  yield  respectively  the  compounds 
(C,oHTO)iHg,Hg,CU  +  4H,0  and  (CuH.O),Hg^,Hg,CU  +  4H.0. 

Strictly  analogous  componndft  of  cuprous  chloride  are  obtained  in 
precisely  the  same  way.  G.  H.  B. 

Actiaa  of  Aniline  on  Epichlorhydrin.  By  A.  Fauconkikr 
{Gom'pt.  rend.,  106,  605— 607).— Aniline  (3  mols.)  was  heated  at  140* 
and  gradually  mixed  with  epichlorhydrin  (1  mol.).  If  the  two  liquids 
are  firot  mixed  and  then  heated,,  the  reaction  becomes  explosively 
violent  below  100".  The  product  is  a  brownish  oil,  which  is  dissolved 
in  hyiik-ochloric  acid  and  reprecipitated  by  ammonia*  to  remove  aniline. 
The  base  is  dissolved  in  ether;  washed  with  water,  then  extracted 
with  dilute  hydrochloric  acid,  and  the  solution  concentrated  to  a  syrup, 
which  gradually  ctystallises.  It  is  purified  by  recrj stall isation  from 
alcohol..  The  hydrochloride  thus  obtained,  CuHmNiCIjO,  forms 
colourless  needles,  very  soluble  in  water,  and  somewhat  soluble  in 
alcohol^  especially  on  boilings  but  insoluble  in  ether.  They  become 
brown  at  180°,  soften  at  196^  and  melt  with  decomposition  at  201 — 202*". 
The  base  is  obtained  by  treatiag  the  hydrochloride  with  alkaline 
hydroxides,  carbonates,  or  hydrogen  carbonates,  or  even  with  sodium 
acetate,  and  forms  a  colourless,  non-crystallisable  oil,,  soluble  in  alcohol 
or  ether,  but  insoluble  in  water.  It  seems  to  be  isomeric  with  the 
dianilinehydrin  obtained  by  Claus  by  the  action  of  aniline  on  glycerol 
dichlorhydrin.  The  author  proposes  to  call  it  dianilglycerot  and 
ascribes  to  it  the  constitution  NHPh-CH8-CH(NHPh)-CH,-0H.  It 
gives  the  general  reactions  for  alkaloids,  and  reduces  auric  chloride 
and  potassium  ferricyanide  in  the  cold.     It  gives  a  precipitate  with 
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mercTiTic  chloride  only  m  presence  of  Bodinm  carbonate.  The  platinc 
chloride  forms  pale-jeMow  lamellae.  Picric  acid  prodaces  an  amor- 
phous, yellow  precipitate  soluble  in  acids ;  bromine- water  or  sodium 
hypochlorite,  a  dull  green  precipitate;  potassium  dichromate  an 
intense  brown  eoloratibn ;  potassium  permanganate  a  very  intense 
violet  coloration.  C.  H.  B. 

MetabydrozjparanitroBodiphenylamine.  By  L.  Kohler  (B&r., 
21,  908 — 910). — Metahydioxydiphenylnitrosamine,  CijHioNjO^,  is  ob- 
tained  by  dissolving  hjdrozydipbenylamine  in  alcohol,  and  adding  the 
calculated  quantities  of  dilute  sulphuric  acid  and  of  wn  aqueous  solu- 
tion of  sodium  nitrite  to  the  well-cooled  solution.  It  crystallises  in 
slender,  yellow  needles,  melts  with  decomposition  at  115°,  and  is 
readily  soluble  in  ether,  alcohol,  and  acetic  acid',,  soluble  in  benzene 
and  light  petroleum.  When  it  is  dissolved  in  a  mixture  of  2  parts  by 
weight  of  absolnte  alcohol  and  7  parts  of  ether,  and  heated  in.  the  cold 
with  1  part  of  alcoholic  hydrogen  chloride,  brown-  scales  of  a  hydro- 
chloride separate,  from  which  meiScLhydroxyp(xra7iUfn>$odip}i£nyl<iminey 

^NflPh 
OH-CH/  I  ^O  [NHPh  :  OH  r  N  =  1 :  .t:  4],.  can  be  obtained  by 

suspending- them  in  water,  adding  a  slight  excess  or aqoeous  soda,  and 
precipitating  the  fiVtrate  with  carbonic  mhydride..  It  crystallises 
from  benaene  in  beautiful,  red  needles,  and  is  soluble  in  acetone, 
benzene,  and  alcohol,  sparingly  soluble  in  ether,,  and  very  sparingly 
soluble  in  light  petvoleum.  A  mm^nia  and  aqueous  soda  dissolve  it 
readily,  and  i^s  solution  in  concentrated  sulphurie  acid  is  coloured 
red.  On  reduction  with  tin  and  hydroehloric  acid*  at  the  ordinary 
temperature,  it  yields  metahydroxyparamidodipHenylamme,  CuH^NaO, 
which  crystallises  in*  pale  bluish  scales,  melts  at  135*,^  and  is  readily 
soluble  in  alcohol,  chloroform,  andT  acetone,  soluble  in  benzene  and 
ether,  and  very  sparmgly  soluble  in  light  petvoleum*. 

Hydroxyazophenine,  C30H14N4O,  is  formed  by  heating-  metahydroxy- 
paranitrosodiphenylacnine  with  aniline  and  aniline  hydrochloride  at 
100°  for  three- hours.  It  crystallises  from  toluene  in*  brown  needles, 
melts  at  197%  is  insoluble-  in  aqueous,  but  soluble  in«  alcoholic  potash 
and  soda,  and  dissolves  in  concentrated  sulpharic  acid  with  a  reddish- 
brown  colour.  W.  P.  W. 

Condensation  of  Chloral  Hydsate  with  Secondary  Aromatic 
Amines.  By  P.  Boessneck  (5er.,  21,  782— 783).— With  aniline, 
chloral  hydrate  yields  trichlorethylidenediphenylaminei  with  elimina- 
tion of  water  (Wallach,  this  Journal,  1872,  611  ;■  Cech,  ibid.,  1876,  ii, 
€)Q)y  whilst  tertiary  amines  undergo  the  aldokcondensation  with  chloral 
hydrate  (Boessneck,  Abstr.,  1883,,  97Q;  1884,  458-  Knofler  and 
Boessneck,  this  vol.,  p.  267)  ;  the  reaction  with  secondary  amines  is 
now  shown  to  be  similar  to  that  of  the  tertiary  compounds. 

Methylamidophen!flhydi^xytrichlorethaney,CCU'OBi(OB,)'CJIi''NB!Me, 
is  obtained  by  mixing  chloral  hydrate  andi  methylantline  in  mole- 
cular proportion,  moderating  the  violent  reaction  by  cooling,  and 
afterwards  allowing  the  mixture  to  remain  at  aboat  40- — 50""   for 
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24  hoars ;  it  is  then  sapersatnrated  with  ammonia,  distilled  with 
steam  to  remove  unaltered  methylaniline,  and  the  hydrochloride 
precipitated  by  addition  of  concentrated  hydrochloric  acid;  after 
washing  with  alcohol  and  recrystallising  from  hot  water,  this  is  de- 
composed by  ammonia.  It  is  crystalline,  and  melts  with  decompositioa 
at  112**.  The  hydrochloride  forms  thick  prisms,  sparingly  soluble  in 
cold  water.  The  ni^roffo-compound,  GCl3*CH(OH)-C6H4-NMe-NO. 
prepared  by  the  action  of  sodium  nitrite  on  the  hydrochloride,  crystal- 
lises in  needles,  melts  at  117 — 118®,  begins  to  decompose  at  140°,  and 
is  soluble  in  alcohol,  acetic  acid,  and  ether. 

Ethylamidophenylhydroxytrichlorethane^  CCl8*CH(OB[)-C6H4'N'HBt, 
prepared  in  a  manner  similar  to  the  methyl  compound,  is  crystalline, 
and  melts  at  98°.  The  hydrochloride  forms  stellate  group  of  needles, 
the  wi^ro«o-compound  melts  at  138°.  A.  J.  G. 

Reaction  between  Metaphenylenediamine  and  Carbon  Bi- 
sulphide. By  P.  Gucci  (Chem,  Gefdr.,  1887,  1547 ;  from  AUi  Sac, 
Toscano  Sc.  Nat.,  5,  291 — 293). — Thiocarbonylmetaphenylenediamine 
thiocarbonate  separates  out  in  crystals  after  heating  metaphenylene- 
diamine  and  carbon  bisulphide  in  scaled  tubes  for  six  hours  with 
alcohol  at  50 — 55°.  After  six  hours*  heating  at  100°,  a  small  quantity 
of  a  golden-yellow  compound  is  formed  in  addition  to  the  above.  A 
further  six  hours'  heating  at  150°  results  in  the  latter  substance  alone 
being  formed.  The  crystals  are  monoclinic,  and  do  not  give  off 
hydrogen  sulphide  when  boiled  with  alcohol.  This  compound  is 
insoluble  in  water,  ether,  benzene,  carbon  bisulphide,  and  chloroform, 
and  only  sparingly  soluble  in  ethyl  and  arayl  alcohols. 

At  280°,  it  remains  unchanged,  turns  brown  at  300°,  and  decom- 
poses at  a  higher  temperature.  The  author  regards  the  compound  as 
8uljpho<Mrhonylmetapherieylenediaminef  CaHiINaHalCS.  J.  P.  L. 

Diazo-compounds.  By  P.  Gbiess  (Ber.,  21,  978— 984).— The 
author  has  experimented  on  the  behaviour  of  the  three  isomeric 
diazobenzoic  acids  towards  methyl  and  ethyl  alcohols  and  phenol.  In 
the  first  two  cases,  1  part  of  the  acid,  in  the  form  of  suJphate,  was 
heated  with  10  parts  of  the  alcohol  until  the  evolution  of  nitrogen 
ceased ;  in  the  experiments  with  phenol,  1  part  of  the  salphate  was 
added  to  2  to  3  parts  of  phenol,  heated  to  its  melting  point,  and  the 
well-mixed  mass  warmed  gently  until  the  commencement  of  the 
reaction,  which  is  always  very  energetic. 

By  methyl  alcohol,  metadiazobenzoic  acid  is  completely  converted 
into  methylmetahydroxybenzoic  acid.  The  product  crystallises  in 
white  needles,  which  are  very  sparingly  soluble  in  cold  water,  and 
melt  at  107°. 

Paradiazobenzoic  acid  and  methyl  alcohol  yield  methylparahydroxy- 
benzoic  acid,  which  melts  at  183 — 184°,  whilst  orthodiazobenzoic  acid 
yields  only  benzoic  acid. 

With  ethyl  alcohol,  metadiazobenzoic  acid  yields  a  mixture  of 
benzoic  and  ethylmetahydroxybenzoic  acid.  The  products  can  be 
easily  separated  as  the  latter  is  almost  insoluble  in  water ;  it  forms 
white,  crooked  needles,  melting  at  137"*. 
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Paradiazobenzoic  acid  with  methyl  alcohol  yields  benzoic  and  ethyl- 
parahydroxyben zoic  acids,  which  can  be  separated  as  in  the  preceding 
caAe  ;  the  latter  acid  melts  at  107*^.  Orthodiazobenzoic  acid  is  com- 
plleftely  converted  into  benzoic  acid. 

Wi  til  phenol,  metadiazobenzoic  acid  yields  metaphenoaBybenzoic  acid; 
this  crystallises  from  dilate  alcohol  in  long,  white  needles,  melting 
at  145°.  It  is  almost  inROilnble  in  boiling  water,  bat  dissolves  readily 
in  alcohol  and  other;  it  can  be  distilled  in  small  qaantities  withont 
decomposition.  The  barium  salt,  (0Ph«C6Hi-C00),Ba  +  3iH,0, 
crystallises  in  small,  white,  ill-defined  leaves. 

Paradiazobenzoic  acid  and  phenol  give  paraphenoxy  ben  zoic  acid, 
which  has  already  been  described  by  Klepl  (Absfcr.,  1884,  446). 
Orthodiazobenzoic  acid  yields  hydroxy diphenylene  ketone,  ortho- 
phenox  J  benzoic  acid,  and  a  new  compound,  which  crystallises  in 
white,  shining  needles,  melting  at  205",  and  is  tolerably  readily 
soluble  in  hot  water.  This  product  seems  to  be  isomeric  with  ortho- 
phenoxy benzoic  acid. 

Hydroxydiphenvlene  ketone  melts  at  96®,  not  91*  as  stated  by 
Richter  (Abstr.,  1884,  325). 

Orthophenoxy benzoic  acid  is  identical  with  *the  phenylsalicylic  acid 
obtained  by  Gi'aebe  (this  vol.,  p.  477). 

The  sulphate  of  orthotetrazodiphenic  acid,  CuH«(NaS04H)/C00H),, 
a  compound  which  is  obtained  from  the  sulphate  of  orthodiamido- 
diphenic  acid  by  treating  it  with  nitrons  acid,  when  warmed  with 
ethyl  alcohol,  yields  aldehyde,  sulphuric  acid,  nitrogen,  and  a  new 
diphenic  acid,  CHeCCOOH),  [(COOH),  =  3  :  3'].  The  latter  is  pre- 
cipitated from  its  dilute  ammoniacal  solution  in  white,  microscopic 
needles,  and  crystallises  from  boiling  alcohol  in  small  leaves.  It  is 
almost  totally  insoluble  in  cold  water,  and  dissolves  only  sparingly  in 
hot  water,  but  more  readily  in  hot  alcohol,  ether,  and  chloroform. 
The  haritim  salt  is  tolerably  readily  soluble  in  water,  from  which  it 
crystallises  only  slowly  in  nodular  masses,  having  the  formula 
CuHsOiBa  -h  3^H30.  If  the  aqueous  solution  is  evaporated  down 
by  boilingf,  the  salt  separates  in  needles  which  only  contain  1^  mol. 
HjO.  When  the  salt  is  subjected  to  dry  distillation,  it  yields 
diphenyl  (m.  p.  70")  and  barium  carbonate.  F.  S.  K. 

Action  of  Potassium  Ferroeyanide  on  Diasobenzene  Nitrate. 
By  M.  LocHER  {Ber.,  21,dll — 913). — The  yeHow,  crystalline  compound 
(m.  p.  =  150°)  obtained,  together  with  azobenzene  and  an  oil,  by  Griess 
by  the  action  of  a -cold  saturated  solution  of  potassium  ferroeyanide  on 
diazobenzene  nitrate  (this  Journal,  1876,  i,  932),  when  heated  with 
aniline  hydrochloride  and  aniline  at  160",  yields  an  induline  which  is 
insoluble  in  alcohol.  When  reduced  by  the  action  of  hot  hydrochloric 
acid  and  tin,  or  by  heating  with  concentrated  hydriodic  acid  and  amor- 
phous phosphorus  at  120 — 130°,  Q-riess'  compound  is  converted  into 
aniline  and  paramidodiphenyl,  and  mnst  therefore  be  regarded  as 
benzeneazodiphenyl,  Ph'Nt'CeHiPh.  The  /tycira^o-derivative,  dsHifiNj, 
obtained  by  treating  its  solution  in  absolute  alcohol  first  with  ammonia 
and  then  with  hydrogen  sulphide,  crystallises  in  needles  or  thin 
scales,  melts  at  127°,  and  is  readily  conyerted  into  benzeneazodiphenyl 
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by  exposure  to  the  air  and  by  distillation.  Concentrated  sulpbiiric 
acid  dissolves  it  with  a  dark-red  colour,  which  afterwards  changes  to 
green.  When  the  hydrazo-derivative  is  boiled  with  acetic  anhydride, 
the  ocef^Z-derivative,  CigHuNtAc^,  is  formed ;  this  crystallises  in  small, 
white  needles,  decomposes  partially  at  190°  with  the  production  of  a 
yellow  colour,  and  melts  at  202— 203^ 

Under  like  conditions,  potassium  ferrocyanide  reacts  with  diazo-«- 
napbthylamine  (?  naphthalene),  and  two  compounds  are  obtained ;  one 
of  these  crystallises  in  dark-red,  spherical  aggregates,  melts  at  about 
200°,  and  seems  to  be  azonaphthalene.  W.  P.  W. 

Hydrazones.  By  E.  Fischer  (Ber,,  21,  984— 988).— The  name 
hydrazone  is  proposed  for  the  compounds  of  hydrazine  with  alde- 
hydes and  ketones,  and  the  term  osazone  for  those  compounds  con- 
taining two  neighbouring  hydrazone-groups.  Other  compounds  con- 
taining two  hydrazone-groups  may  be  named  dihydrazones.  Since 
phenyl  hydrazine  is  almost  the  only  reagent  employed,  the  word 
"  phenyl '•  may  usually  be  dispensed  with. 

The  author  gives  the  following  reasons  why  the  hydrazones  mast 
be  considered  as  isomeric  and  not  identical  with  the  azo-compounds : — 
(1)  Hydrazone-formation  takes  place  equally  well  with  a  primary 
or  with  a  secondary  hydrazine,  but  in  the  latter  case  the  fiirmation  cf 
an  azo-compoutid  is  excluded.  (2)  Most  hydrazones  regenerate  the 
hydrazine  bases  when  boiled  with  acids ;  only  in  isolated  ca^es  aro 
indoles  formed  instead.  (3)  The  hydrazone  of  acetaldehyde  is 
isomeric  with  benzeneazoe thane.     Of  the  two  formnlsa  for  hydrazones, 

R'NH'NiClZ  and  <^o  >CZI,  the  author  considers  the  former  as 

the  most  probable,  and  that  the  osazones  are  similarly  constituted. 
In  taking  the  melting  point  of  a  hydrazone,  it  should  be  borne  in 
mind  that  many  of  them  melt  with  decomposition,  and  constant 
melting  points  can  only  be  obtained  by  raising  the  temperature  as 
quickly  as  possible.  F.  8.  K. 

Compounds  of  Fhenylhydrazine  with  Sugars.  By  £.  Fischih 
(Ber.,  21,  988 — 991). — The  conversion  of  any  known  sngar  into  the 
crystalline  and  sparingly  soluble  osazone  is  the  best  method  for  recog- 
nising the  former,  or  for  isolating  new  compounds  belonging  to  this 
class  of  substances. 

By  this  method  it  was  found  that  phlcroee,  the  sngar  obtained  from 
phloridzin  by  Uesse  (Abstr.,  1878,  851),  is  identical  with  dextrose. 
Grocose,  a  sugar  prepared  from  saffron,  also  consists  of  dextrose,  but 
it  was  not  proved  whether  any  other  sugar  is  present  or  not.  Forraose, 
the  product  obtained  from  formaldehyde  and  calcium  hydrate  (But- 
lerow,  Gompt,  refid.j  53,  145 ;  Loew,  Abstr.,  1886,  609),  is,  according 
to  the  latter  authority,  a  distinct  compound,  having  the  formula 
GaHuOe.  The  only  crystalline  derivative  of  formose  is  the  osazone, 
which,  according  to  Loew,  has  the  formula  Ci»H'.tN40s.  Tlie  author 
tinds  that  this  osazone  is  a  mixture  of  at  least  two,  perhaps  three  or 
four  osazones.      One  of  these,  Ci^t%S*04,  is  the  normal  osazone  of  a 
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BD^ar,  CeHi,Oe;  it  was  obtained  in  very  slender,  yellow  needles, 
which  began  to  soften  at  ISC',  and  melted  completely  at  lAit°.  It  \h 
therefore  impure,  but  the  other  compounds  present  are  perhaps 
simply  isomerides.  It  is  comparatively  readily  soluble  in  hot  water, 
and  dissolves  very  readily  in  alcohol  and  ethyl  acetate,  far  less  readily 
in  benzene. 

A  second  osazone,  which  is  sparingly  soluble  in  ether  and  ethyl 
acetate,  and  can  therefore  be  separated  from  the  preceding  compound 
by  this  means,  gave  results  on  analysis  which  agreed  for  the  mean  of 
the  two  formulee  CnHjoNiOj  and  Ci8HnN404. 

A  third  osazone,  which  is  only  present  in  small  quantities,  was 
isolated.  In  melting  point,  which  is  above  204°,  and  its  very  sparing 
solubility  in  hot  alcohol,  it  resembles  phenyl glucosazone  and  «-phenjl- 
acrosazone. 

Methylenitan  yields  an  osazone  which  has  in  general  the  same  pro- 
perties as  the  compound  obtained  from  formose.  Loew*s  statement 
(this  vol.,  p.  572)  that  methjlenitan  does  not  yield  an  osazone,  and  is 
on  that  account  quite  different  from  formose,  is  therefore  incorrect. 

F.  S.  K. 

Francems.  By  C.  Isteati  (CompL  rend,,  106,  277— 280).— • 
Benzene  and  its  chloro-,  nitro-,  and  other  derivatives  yield  a  francein 
when  heated  with  strong  sulphuric  acid  (compare  this  vol ,  p.  259), 
the  proportion  of  francein  obtained  increasing  with  the  proportion 
of  chlorine  in  the  benzene-derivative.  All  the  france'ins  are  soluble 
in  strong  sulphuiic  acid,  and  some  are  soluble  in  water.  With  two 
exceptions,  they  dissolve  in  alkalis  and  form  neatral  salts  very 
soluble  in  water.  They  are  all  more  or  less  soluble  in  alcohol,  forming 
highly  coloured  and  strongly  dichroic  solutions.  They  dye  cotton, 
linen,  and  especially  silk,  with  shades  varying  from  rose  colour  to 
maroon.  The  depth  of  colour  and  the  tinctorial  power  of  the  france'ins 
increase  with  the  proportion  of  chlorine. 

The  francelns  from  benzene,  methylbenzene,  and  mono-  and 
di-chlorobenzene  are  black,  but  they  become  redder  and  acquire  a  con- 
choidal  fracture  and  a  dark-green  metallic  lustre,  as  the  proportion  of 
chlorine  increases. 

The  action  of  sulphuric  acid  on  pentachlorobenzene  yields  two  fran- 
ce'ins (loc,  cit.).  The  first  has  a  deep  green  metallic  lustre,  and  dis- 
solves in  potash,  methyl,  ethyl,  and  amyl  alcohols  and  glycerol,  but 
is  insoluble  in  water.  Its  solution  shows  intense  red-gi'een  dichroism, 
and  dyes  silk  a  rose  colour.  The  second  is  formed  in  much  smaller 
quantity,  and  is  soluble  in  warm  water,  but  is  almost  insoluble  in 
potash,  and  is  much  less  soluble  in  alcohol  than  the  first  franoe'in.  It 
dyes  silk  a  peach  colour.  The  first  francein  forms  salts  which  differ 
in  their  solubility  in  water  and  alcohol,  and  also  in  their  dichroism. 
Both  france'ins  have  the  composition  GibHCUOs,  and  seem  to  have  the 
functions  of  a  phenol  and  a  diquinone.  C.  H.  B. 

Phenylisocyanuric  Acid :  a  Fourth  Triphenylmelamine.  By 
B.  Rathkb  (Ber.,  21,  867— 873).— When  the  triphenylamine  pre- 
viously described  by  the  author  (Abstr.,  1887,  662)  is  heated  with 
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concf'ntrated  hydrochloric  acid  at  160 — 170*,  it  is  converted,  with 
elimination  of  aniline,  into  phenylisocyanuric  acid^ 

this  crystallises  in  flat  needles,  melts  at  285 — 289°  (uncorr.),  and  is 
readily  sol  able  in  hot  water.  The  silver  salt  crystallises  in  lostrons, 
quadratic  platep« 

To   the   description   previously  given  of    the   triphenylmelamine, 

NH<^J^pj|^^^>C:NH  (loc.  cit.),  the   following  is   added.      It 

melts  at  221°,  and  crystallises  in  small  prisms.  The  hydrochloride  and 
sulphate  are  very  readily  soluble  in  water,  the  nitrate  less  so  ;  a  definite 
platinochloride  was  not  obtained.  When  heated  with  hydrochloric 
acid  at  100 — 150°,  or  when  heated  with  alcohol  and  a  little  ammonia 
at  150°,  it  is  converted  into  normal  triphenylmelamine,  aniline^  aud 
diphenylmelamine,  melting  at  202 — 204°. 

Fnsh  proof  of  the  correctness  of  the  formula  usually  assigned  to 
normal  triphenylm  el  amine  was  obtained  by  heating  it  with  hydro- 
chlorc  acid  at  180°,  when  it  yielded  cyanuric  acid,  showing  that  the 
phenyl -groups  were  not  in  direct  union  with  -the  ring.  Hofmann*8 
statement  -that  normal  triphenylmelamine  is  destiitute  of  basic  pro- 
perties is  incorrect.  The  salts  are  insoluble  in  water  and  very 
unstable ;  the  platlnof;hloride,  '(Cj|Hi8N«)„H2PtCI«,  crystallises  in 
needles.  When  the  platinochloride  in  alcoholic  solation  is  treated 
with  zinc-dust,  it  yields  a  new  base  crystallising  in  silvery,  six-sided 
plates,  and  melting  at  146°.  A.  J.  G. 

Dimethylanilinequinonimide.  By  J.  Fogh  (J5er.,  21,  887— 
890). — If  paramidophenolsulphonic  acid,  made  into  a  thin  paste  with 
water,  is  treated  with  chlorine  until  complete  eolation  takes  place 
(comparo  Hirsch,  Abstr.,  1887,  834),  and  the  excess  of  chlorine  is 
removed  by  the  addition  of  small  quantities  of  the  acid  until  no  more 
is  dissolved,  a  solution  of  quinonechlorimidesulphonic  acid  is  obtained, 
which  on  the  addition  of  dimethylanitine  becomes  bluish- violet 
owing  to  the  formation  of  the  c^tme/^j/Zant'Zme-derivative  of  quinon- 

imidesulphonic  acid,  ^"^^('C  H  •NMe^'i^'  ^^^^  separates  in  flocks 
having  a  bronze  lustre,  and  consisting  of  microscopic  needles  which 
contain  -J  mol.  H^O,  are  practically  insolable  in  cold  water,  ether,  and 
benzene,  and  sparingly  soluble  in  hot  alcohol,  but  are  readily  soluble 
in  aqueous  alkalis,  yielding  intensely  blue  solutions  from  which  acids 
precipitate  the  compound  unchanged.  The  compound  dissolves  in 
concentrated  sulphuric  acid  with  a  cherry-red  colour,  is  decolorised 
by  boiling  with  dilate  mineral  acids,  and  when  heated  at  100°  or 
treated  with  reducing  agents,  is  converted  into  a  leuco-derivative.  It 
is  probably  identical  with  the  compound  obtained  by  Schmitt  and 
Andresen  from  trichloroquinonechlorimide  and  dimethylaniline 
(Abstr.,  1882,  400). 

Dimethylanilinequinonimide  (phenol-blue)  can  be  prepared  by 
adding  dimethylaniline  (50  grams)  to  a  concentrated  aqueous  solution 
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of  oxalic  acid  (50  grains)  containing  qainonechlorimide  (30  gi^ams) 
in  saspension,  and  shaking  the  mixture  until  complete  solation  occurs. 
The  bine  colour  of  the  solution  then  changes  to  green,  and  green 
iiocks  of  the  oxalate  separate,  from  which  the  dimethjlaniliue-deriva- 
tive  can  be  obtained  by  treatment  with  cold  aqueous  soda.  It  is 
identical  with  the  compound  obtained  by  Mohlau  from  dimethyl- 
phenylene-green  (Abstr.,  1886,  1^6) . 

Quinonechlorimide  is  best  prepared  by  reducing  100  grams  of 
paranitropbenol  with  100  grams  of  tin  and  500  to  600  grams  of  con- 
centrated hydrochloric  acid,  filtering,  diluting  to  1  litre,  and  treating 
the  solution,  further  diluted  with  four  times  its  volume  of  water,  and 
cooled  to  5°,  in  small  quantities  at  a  time  with  bleaching- powder 
solution  until  both  the  precipitate  and  solution  are  coloured  a  pare 
yellow ;  the  precipitate  then  only  requires  to  be  washed.  The  yield 
amounts  to  70 — 80  per  cent,  of  that  theoretically  possible. 

W.  P.  W. 

Base  from  Bromacetophenone  and  Acetamlde.    By  M.  Lewt 

(Bet\,  21,  924 — 931 ;  compare  this  vol.,  p.  55). — The  base  from 
bromacetophenone  and  acetamide  yields  benzoic  acid  when  oxidised 
with  a  very  dilute  permanganate  solution.  Fuming  nitric  acid  con- 
verts it  into  a  »t7ro-derivative,N02-CioH8NO,  which  crystallises  in  long, 
bright-yellow  needles,  melts  at  156 — 157*,  is  readily  soluble  in  hot 
alcohol  and  benzene,  insoluble  in  water,  and  on  oxidation  with  dilnte 
permanganate  solution  yields  paranitrobenzoic  acid.  When  treated 
with  stannous  chloride  and  hydrochloric  acid,  it  is  reduced  to  the 
a/n/(io«derivative,  NHa'CioHgNO  ;  this  crystallises  in  long,  Instrous, 
colourless  needles,  melts  at  114 — 115",  is  readily  soluble  in  alcohol, 
ether,  and  hot  water,  and  readily  yields  a  diazocompound,  which 
forms  with  dimethylaniiine  a  violet,  with  resorcinol  a  yellow,  and 
with  /3-naphthol  a  red  colouring  matter. 

The  tetrahydro-hRsey  CioH,sNO,  is  obtained  by  gradually  adding 
sodium  in  large  excess  to  a  boiling  alcoholic  solution  of  the  aceta'uide 
base.  It  is  a  colourless  oil  of  repulsive  odour,  boils  at  24S  — 
251°,  and  is  readily  soluble  in  alcohol,  ether,  and  concentrated  acids. 
The  fce««o^Z- derivative,  CwHkBzNO,  crystallises  in  small,  white,  con- 
centrically grouped  needles,  melts  at  140**,  and  is  readily  soluble  in 
hot  alcohol,  ether,  and  benzene. 

The  acetamide. base  does  not  react  with  hydroxylamine,  phenyl- 
hydrazine,  or  phosphorus  pentachloride,  and  is  not  decomposed  on 
distillation  either  with  soda-lime  or  with  zinc-dust.  When  heated 
with  hydriodic  acid  and  amorphous  phosphorus  for  12  houi-s 
at  210",  it  is  converted  into  a  hydrocarbon,  CieHis,  which  boils 
at  270 — 280°,  and  seems  to  be  identical  with  a  compound  ob- 
tained by  Graebe  from  acetophenone  nnder  similar  conditions  (this 
Journal,  1875,  457).     The  author  regards  the  acetamide-base  as  a 

methylphenyloxyazole,  and  ascribes  to  it  the  formula  "^^ntj-nph!^^* 

and  to  its  tetrahydro-derivative  the  formula  <Criij  .QHPh^^' 

W.  P.  W. 
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Action  of  PhoBphoniB  Pentaohloride  on  Anilic  Acids  of 
Bibasic  Acids.  Bj  R.  Anschutz  {Ber,,  21,  967). — Anilic  acids 
(this  vol.,  pp.  277  and  367)  can  be  readily  converted  into  the  corre- 
sponding anUs  by  the  action  of  an  equivalent  quantity  of  phos- 
phorus pentachloride  on  the  acid  suspended  in  chloroform. 

Snocinanil,  succinparatolil,  snccinorthotolil,  and  succin-dr-naphthil, 
&c.,  were  prepared  by  this  method.  Fumaranilic  acid  yields  a 
product,  the  formula  of  which  agrees  with  that  of  monochloro- 
succinanil.  F.  S.  K. 

Itaconanllio  Acid.  By  B.  Anschutz  and  F.  Reutee  (Ber.^  21, 
958 — 959).— The  authors  have  shown  that  the  itaconanilic  acid 
which  they  obtained  (this  vol.,  p.  277)  is  different  from  that  pre- 
pared by  Gottlieb  (Annalen,  77)  and  by  Michael.  In  this  article 
they   discuss   the    formula  of    Gottlieb's  and   Michael's   acid,  and 

give  COOH-CH<^^'^Q^>  as  the  most  probable.  P.  S.  K. 

Chloronitrobenzoic  Acids.  By  A.  Glaus  and  H.  Kurz  (J.  pr. 
Chem.  [2],  37,  196 — 201). — The  substances  described  in  this  paper 
have  been  prepared  from  the  corresponding  amido-compounds  by 
Sandmeyer's  reaction. 

Parachlorometanitrohenzonitrile,  NOj'CeHsCl'CN,  dissolves  readily  in 
alcohol,  ether,  chloroform,  and  hot  water,  from  which  it  crystallises 
in  colourless  needles,  melting  at  100 — 101  "^  (uncorr.).  When  boiled  with 
dilute  sulphuric  acid,  it  forms  para^ihlormetanitrohenzoie  acidy  which 
crystallises  in  pale-yellow  needles,  melting  at  178 — 179°  (uncorr.). 

Parachlorortfwfittrobenzonitrile  dissolves  readily  in  alcohol,  ether,  and 
hot  water.  It  forms  colourless  needles,  melting  at  98°  (uncorr.).  Para- 
chlororthonitrobenzoic  acid  crystallises  from  hot  water  in  long,  colour- 
less needles,  melting  at  139'^  (uncorr.).  The  sodium  salt  (6  mols.  H3O)  is 
very  soluble  in  water,  from  which  it  crystallises  in  flat  needles.  The 
potassium,  copper,  barium,  ammonium,  calcium,  and  silver  salts  are 
described. 

MetachloroparanUrobenzonitrile  crystallises  from  alcohol,  ether,  and 
hot  water  in  colourless  needles,  melting  at  87°  (uncorr.).  Meta^ 
chloroparanitrohenxoic  acid  forms  long,  white  needles,  melting  at  185 — 
186°  (uncorr.),  and  is  very  soluble  in  alcohol,  ether,  chloroform,  and 
hot  water.  The  ammonium,  silver,  barium  (2  mols.  HtO),  and  calcium 
(2  mols.  HsO)  salts  are  all  soluble  in  hot  water,  and  crystallise  in 
colourless  needles.    The  ammonium  salt  dissociates  at  100°. 

G.  T.  M. 

Hydroxy-/3.isodurylic  Acid.  By  C.  Krohn  (Per.,  21,  884r-886). 
—Uydroxy'^-tsodurylic  acid,  OH-CeHMes'COOH  [Me,  :  OH  :  COOH 
=  1  :  3  :  4: 6  :  5],  is  obtained  when  the  sodium-derivative  of  pseudo- 
cumenol  is  heated  with  excess  of  liquid  carbonic  anhydride  at  170  to 
180°.  It  crystallises  in  snow-white  needles,  melts  at  181°,  and  at  a 
slightly  higher  temperature  decomposes  into  pseudocumenol  and 
carbonic  anhydride.  It  is  readily  soluble  in  ether,  sparingly  in  the 
other  organic  solvents ;  the  alcoholic  solution  gives  a  permanent  blue 
coloration  with  ferric  chloride.  When  treated  with  a  mixture  of 
acetic  and  nitric  acids,  it  yields  Auwers'  nitropseudocumenol  nitrate 
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(Abstr.,  1885,  380).  Wheu  a  solation  of  the  add  in  concentrated 
Rnlphuric  acid  is  heated  at  60 — 70°,  carbonic  anhydride  in  abundantly 
evolved,  and  Renter's  psendocnmenolBalphonic  acid  (Abstr.,  1878, 
413)  is  formed.  A.  J.  Or. 

Oxidation  of  Unsaturated  Acids.  By  B.  Fimo  (Ber.,  21,  919 
— 921). — The  oxidation  of  the  following  unsaturated  acids  was 
effected  by  gradually  adding  the  eqaivalent  quantity  (1  mol.  to  1  mol. 
of  the  acid)  of  a  2  per  cent,  permanganate  solution  to  a  very  dilute 
aqueous  solution  of  the  alkaline  salt  of  the  acid  cooled  to  0^.  The 
yield  is  good,  and  the  prodacts  can  be  purified  with  little  difficulty. 

The  a./3-unsaturated  acids  yield  dihydroxy-acids,  which  do  not 
undergo  change  when  boiled  with  dilute  hydrochloric  acid.  Gin- 
namic  acid,  for  example,  is  converted  into  phenylglyceric  acid 
together  with  small  qnantlties  of  bcnzaldehyde  and  oxalic  acid,  and 
ethylcrotonio  acid  is  oxidised  to  the  dihydroxy-acid, 

OH-CHMe-CEt(OH)-COOH, 

which  crystallises  well,  melts  at  95 — 96*",  and  is  not  identical  with 
How's  hexeric  acid  obtained  in  very  small  quantity  in  the  decomposi- 
tion of  the  dibromide  of  ethylcrotonio  acid. 

The/:^-7-acidB  yield  dihydroxy-acids  which,  when  warmed  with  dilute 
hydrochloric  acid,  readily  undergo  conversion  into  the  corresponding 
hydroxy-lactones.    Thus,  isophenylcrotonic  acid  forms  the  beautifully 

PH  •PO 
CTjBtaUine  phenylhydrorybutyrolactone,0'R'C'R^  CHPh  ^^'  +iH20, 

which  melts  at  76—77^,  or,  when  anhydrous,  at  86 — 87°.  The  corre- 
»pondiT\gpheny]cUhydroxybutyncacid,OK'CRFh'GE.(ORyCBt'COOH, 
forms  large  crystals,  and  melts  at  116°,  with  decomposition  into  the 
hydroxy-lactone.  Isoctylenic  acid,  CHMe,-CHa-CH:CH-CH,COOH, 
obtained  by  the  distillation  of  isobntylparaconic  acid,  is  in  like  manner 
converted  into  the  liquid  hydroxy-lactone, 


CHMe..CH.CH<^.^(Oc^>. 


The  7-^-acids,  as,  for  example,  cinnamenylpropionic  acid  and  hydro- 
sorbic  acid,  also  yield  hydroxy-lactones,  which  differ,  however,  in 
many  respects  from  those  obtained  from  the  ^-7-acids.  The  research, 
which  has  been  carried  on  in  conjunction  with  the  author's  pupils,  is 
being  continued.  W.  P.  W. 

lodophenolsulphonic  Acids.  By  F.  Eehrmann  (<7.  pr.  Ohem. 
[2],  37,  9 — 14). — When  iodine  (1  mol.),  in  the  form  of  a  mixture 
of  potassium  iodide  and  iodate,  is  added  little  by  little  to  potassium 
paraphenolsulphonate  (1  mol.)  dissolved  in  excess  of  dilute  hydro- 
chloric or  sulphuric  acid,  iodine  at  first  separates,  but  is  quickly  re- 
absorbed, and  after  a  short  time  the  liquid  crystallises  to  a  dense  mass 
of  long,  thin  prisms  of  the  formula  CeHsIjO-SOaK  +  2HjO.  This 
salt  begins  to  decompose  at  270*"  without  melting.  The  barium  salt, 
(C6H8l«0*S08),Ba  -h  3HsO,  is  only  slightly  soluble  in  cold  water  from 
which  it  crystallises  in  white,  glistening  needles.     The  copper  salt 
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forms  pale  green,  monoelinie  prisms.  The  anhydrous  free  acid  melts 
at  120^,  and  decomposes  with  separation  of  iodine  at  190°.  It  dis- 
solves readilj  in  water  from  which  it  is  precipitated  by  hydrochloric 
or  sulpharic  acid.  It  probably  has  the  constitution  [HO  :  Is :  SOgH  = 
1:2:6:4]. 

The  mother-liqaor  on*  evaporation  yields  a  considerable  quantity  of 
unchanged  potassium  paraphenolsulphonate,  and  an  amount  insalS- 
cient  for  analysis  of  a  substance  containing  iodine,  and  crystallising 
in  gleaming  scales.  Or.  T.  M. 

lodoplienolBulphonic  AddB;.  By  E..  Ostermayisr  (J.  pr.  Oknn. 
[2],  37,  213 — 216;. — If  paraphenolsulphonic  acid  (1  mol.)  is  treated 
with  iodine  (1  mol.)  iui  the  way  described  by  Kehrmann  (this  vol., 
p.  595),  besides  the  chief  product,  diiodophenolsul phonic  acid,  a  com- 
pound is  produced  which  appears  to  be  a  moniodosulphonic  acid. 
This  acid  forms  thick^  colourless  crystals  belonging  to  the  rhombic 
system,  and  differs  from  the  diiodosuiphonic  acid  by  its  barium  aad 
calcium  salts  dissolving  readily  in  water.  The  diiodosuiphonic  acid 
forms  a  zinc  salt,  (OH'CiH,l4'S08)2Zn  +  60H»,  which  crystallises  in 
long,  colourless  needles.  The  paper  is  mainly  on  the  question  of 
priority  between  the  author  and  Kehrmann  (loc.  ciL).         G.  T.  M. 

New  Ssmthesis  of  Tetraphenylethylene..  By  J.  H.  Zieglbb 
(Ber,,  21,  779 — 781). — When  equivalent  quantities  of  sulphur  and 
diphenylmethane  are  heated  together,  the  former  begins  to  dissolve  at 
110**,  and  the  solution  is  complete  at  150*;  the  scarcely  yellow  solu- 
tion yields  crystals  of  unaltered  sulphur  on  cooling.  On  raising  the 
temperature,  the  liquid  slowly  darkens  at  200°,  and  an  evolution  of 
hydrogen  sulphide  begins ;  the  reaction  requires  10  hours'  heating 
at  24^ — 290"  for  completion.  The  residue  consists  mainly  of  tetra- 
phenylethylene, and  can  be  purified  by  treatment  with  ether  in  which 
unaltered  diphenylmethane,  &c.j  dissolve.  The  yield  is  about  75  per 
cent,  of  the  diphenylmethane  employed.  A.  J.  G. 

Action  of  CMorine  on  «-  and  /S-Naphthol.  By  P.  T.  Clrve 
(Ber.,  21,  SdlSde) . -Dichloro-x-naphthol,  CoHbCU-OH  (probably 
OH  :  CI  :  CI  =  1  :  2  :  4),  is  obtained,  together  with  chloro-a>naphthol, 
by  the  action  of  chlorine  on  a  cold  solution  of  «-naphthol  in  acetic 
acid.  It  crystallises  from  alcohol,  chloroform,  and  benzene  in  silky 
needles  melting  at  106°,  and  from  acetic  acid  in  piisms  having  the 
composition  CioHoClj'OU  +  C3H40t;  those  lose  the  associated  acetic 
acid  completely  at  40—50**.  When  heated  at  170—180%  it  loses 
hydrogen  chloride,  and  is  converted  into  a  compound  which  probably 
has  the  composition  G3oH,uCl202,  does  not  melt  at  275°,  and  is  insoluble 
in  all  the  ordinary  solvents.  On  oxidation  with  dilute  nitric  acid, 
dichloro-at-naphthol  yields  phthalic  acid  and  a  qninone-like  com- 
pound crystallising  in  yellow  needles,,  whilst  chloronaphthaquinone, 
CjoHftClOa,  is  formed  when  it  is  treated  with  chromic  acid  in  acetic 
ncid  solution;  this  crystallises  in  lustrous,  golden-yellow  needles, 
melts  at  116°,  is  soluble  in  alcohol,  and  yields  an  anilide^ 
CioH4C10t'NHPh,  which  forms  sparingly  soluble,  purple-red  crystals 
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and  melts  at  202—203°  (compare  Ktiapp  and  Sclmltz,  Abstr.,  1882, 
510  ;  Clans,  Ber.,  18,  2929).  When  treated  with  phosphorns  penta- 
chloride,  dichloro-o^naplithol  is  converted  into  a  trichloronaphthalene 
(=1:2:4?),  which  crystallises  in  needles  and  melts  at  92". 

ChlorO'Oi'naphthol  (probably , OH  :  CI  =  1  :  2),  owing  to  its  great 
solability  in  the  ordinary  solvents,  conld  only  be  crystallised  from 
light  petroleum.  It  conld  not,  however,  bo  obtained  pnre  either  by 
distillation  or  by  fractional  crystallisation ;  the  impure  crystals  melted 
at  about  54°.  When  treated  im  acetic  acid  eolation  with  chlorine,  it  is 
converted  into  the  dichloro-derivative,  whilst  phosphorus  pentachloride 
reacts  with  it  to  form  the  above  trichloronaphthalene. 

Chloro-fi-naphthol,  CioHuClOH,  is  obtained  under  like  conditions 
from  /3-naphthol.  It  crystallises  from  chloroform  in  monoclinic  forms, 
a  :  6  :  c  =  1*9600 : 1  :  1*9562;  p  =  66°  54";  observed  faces,  OP,  ooPoo, 
+Poc,  — ^Poo,  ooP,  melts  at  70°,  and  is  readily  soluble  in  alcohol, 
benzene,  chloroform,  acetic  acid,  and  boiling>-  light  petroleum ;  it  is 
also  soluble  in  hot  water  from  which  it  crystallises  in  talc- like  scales. 
When  heated  with  phosphorus  pentachloride,  it  yields  a  dichloro- 
naphthalene  melting  at  34*^  (compare  Abstr.,  1887,  961),  and  also  the 
orthophosphate,  (CioH6C10)3PO,  which  crystallises  from  alcohol  in 
microscopic  needles,  melts  at  152°,  i»  insoluble  in  water  and  only  very 
sparingly  soluble  in  hot  alcohol.  W.  P.  W. 

Investigation  of  the  Second  Van't  Hoff  Hypothesis.  By  K. 
Adwebs  and  V.  Meter  (Ber„  21,  784—817). — The  second  hypothesis 
which  Yan't  Uo£E  deduced  from  his  arrangement  of  atoms  in  space 
isi  that  two  carbon-atoms,  united  by  a  single  affinity  are  free  to  rotate, 
the  axis>  of  rotation  being  the  bond  of  union,  and  that  isomerism  is 
only  possible  for  those  substances  of  the  type  —£) — C=- which  cannot 
by  rotation  round,  the  common  axis,  be  converted  into  the  same  form. 
As  tha  existence  of  tlie  two  isomeric  dioximes  of  benzil,.discovered  by 
V.  Meyer  and  H.  Goldschmidt,  would,  if  for  both  the  formula 
Ph-C(:NOH)!C(KOH)-Ph  were  established,  be  in  direct  contradiction 
to  the  above  hypothesis,  the  present  paper  contains  a  series  of  in- 
vestigations by  which  the  authors  have  soaght  to  ascertain  whether 
the  composition  of  the  above  two  compounds  is  identical. 

The  preparation  of  the  dioximes  is  that  formerly  described.  By 
treating  benzil  in  alcoholic  solation  with  hydroxylamine  hydro- 
chloride, the  «-dioxime  is  formed,  and  from  this  the  iS-dioxime  may  be 
easily  obtained  by  simply  heating  with  three  times  its  weight  of 
absolute  alcohol  at  170—190"  for  some  hours.  The«-dioxime  separates 
from  alcohol  as  a  white,  crystalline  powder,  melting  with  decomposi- 
tion at  237°,  insoluble  in  water,,  and  nearly  insoluble  im  acetic  acid, 
ether,  and  alcohol,  of  which  the  last  dissolves  0'05  part  per  100  at  17**. 
The  )3-dioxime  crystallises  from  alcohol  in  slender  needles  melting  with 
decomposition  at  206 — 207°,  slightly  soluble  in  water,  and  easily 
soluble  in  acetic  acid,,  ether,  and  alcohol,  of  whichj  the  last  dissolves 
15*26  pacts  per  100  at.L7**.  Of  the  two  forms,  the- latter  is  the  more 
stable  into  which  the  first  is  readily  converted,  but  change  in  the 
opposite  direction,  never  takes  place.  Thus  the  «•  is  converted  into 
the  jS-dioxime  when  ih  is  heated  with  alcohol  at  170°,  or  with  water  at 
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200®,  also  wben  it  is  treated  with  acetic  chloride  or  with  hydrogen 
chloride  in  acetic  acid  solution.  Both  are  true  derivatives  of  benzil,  as 
both  yield  benzil  and  hydroxylamine  hydrochloride  when  heated  with 
concentrated  hydrogen  chloride  in  a  sealed  tube  at  100°.  The  change 
takes  place  somewhat  less  readily  with  the  /3-  than  with  the  ff-componnd. 

The  non-existence  of  true  nitroso-gronpings  in  either  compound  is 
shown  by  each  yielding  a  diacetyl-derivative  when  treated  with  acetic 
anhydride.  a-Diacetyldiphenylglyoxime  melts  at  147 — 148**,  is  in- 
soluble in  water,  and  sparingly  soluble  in  alcohol  and  acetic  acid. 
^Dificetyldiphenylglyoxime  melts  at  124 — 125",  and  is  easily  soluble  in 
alcohol  and  acetic  acid,  from  the  hot  solutions  of  which  it  crystallises 
in  fine  needles.  On  treatment  with  alkalis,  both  derivatives  yield  the 
oximes  from  which  they  were  prepared. 

To  further  remove  all  doubt  as  to  the  possibility  of  merely  physical 
isomerism,  and  to  prove  that  the  oximes  are  not  only  different  from 
one  another,  but  yield  different  derivatives,  reconvertible  into  their 
respective  oximes,  the  propionic  and  isobntyric  derivatives  were  also 
prepared. 

JJipropiottyUUphenylglycasime. — The  ff-derivative  is  easily  soluble 
in  alcohol,  acetic  acid  and  ether,  and  crystallises  in  thin  scales 
melting  at  103 — 104° ;  the  /3-derivative  is  slightly  soluble  in  alcohol 
and  acetic  acid,  soluble  in  ether,  crystallises  in  oblique  prisms,  and 
melts  at  121°.  Dlisobutyryldiphenylglyoxime. — The  ^-derivative  is 
easily  soluble  in  alcohol,  ether,  and  acetic  acid,  and  crystallises  in  flat 
needles  melting  at  121 — 122** ;  the  /3-derivative  is  very  soluble  in 
alcohol,  ether,  and  acetic  acid,  crystallises  in  quadratic  prisms  melting 
at  88 — 89°,  below  which  temperature  the  substance  begins  to  sublime. 

The  two  oximes  were  oxidised  by  means  of  potassium  ferricyanide, 
and  both  were  found  to  give  the  same  oxidation-product — that  described 
by  Korefi  (Abstr.,  1886,  363).  By  reduction  of  this  product  with 
hydriodic  acid,  pure  dibenzyl  is  obtained,  thus  proving  the  presence 
of  the  Ph'C'C'Ph-gronp  in  the  oiiginal  compounds  and  the  oxidation- 
product,  and  confirming:  Koreff's  view  of  the  constitution  of  the  latter. 
Hence  it  is  a  polymende  and  not,  as  Gabriel  (Abstr.,  1886,  693) 
assumed,  an  isomeride  of  phenyl  cyanate,  which  it  famishes  on 
strongly  heating.     An  attempt  by  reduction  to  again  obtain  either 

OPh'N 
of  the  oximes  failed,  but  a  dioxime-anhydride^  "^rPh'N^^'  melting 

at  94^  was  obtained. 

In  order  to  ascertain  whether  there  was  any  tendency  towards  the 

formation  of  the  group  <q>N'OB[,  attempts  were  made  to  prepare 

compounds  containing  this  group  from  stilbene  bromide  by  treatment 
with  hydroxylamine  and  nitrous  acid.  These,  however,  failed  to  yield 
any.  product  of  an  oxime  character,  as  also  did  the  treatment  with  amy  I 

nitrite  and  sodium  alcoholate.      Isobenzil,   Ph'C^        C'Ph,      when 

heated  with  hydroxylamine  hydrochloride  and  absolute  alcohol  at  140 
— 150*",  did  appear  to  yield  the  iS-dioxime,  but  under  the  conditions 
of  the  experiment  it  must  be  assumed  that  the  isobenzil  is  converted 
into  benzil,  and  that  the  latter  yields  the  dioxime. 
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Both  ozimes,  when  heated  in  sealed  tabes  with  water  for  some 
hours  at  a  temperature  above  200° »  yield  one  and  the  same  anhydride, 
the  dioxime-anhydride  melting  at  94**  before  mentioned.  It  crystal- 
lises in  flat  needles,  moderately  soluble  in  cold  alcohol,  easily  soluble 
in  ether  and  acetic  acid.  As  the  formation  of  the  anhydride  takes 
place  at  a  temperature  above  that  at  which  the  at-  is  converted  into  the 
^-dioxime,  a  direct  formation  from  the  ocderivative  does  not  occur 
and  has  not  yet  been  found  possible.  The  anhydride  is  also  obtained 
on  heating  the  diacetyl-derivative  with  alcohol  at  170 — 190*.  It  is  a 
stable  substance,  can  be  heated  with  alkalis  for  hours,  or  with  hydrogen 
chlon'de  in  a  sealed  tube,  or  even  with  hydrogen  iodide  for  some  time 
without  change.  Only  on  heating  for  at  least  10  hours  with  hydi^ogen 
iodide  at  230°  does  it  yield  dibenzyl.  The  formation  of  only  one  and 
the  same  anhydride  from  the  isomeric  dioximes  is  similar  to  Uie  forma- 
tion of  the  same  anhydride  from  fumaric  and  maleic  acids. 

In  order  to  prove  that  the  compound  obtained  by  Beckmann  (Abstr., 
1887,  827),  by  heating  the  dioxime  with  sulphuric  acid,  was  no  anhy- 
dride, it  was  prepared  and  examined  by  treatment  with  hydrogen 
iodide.  It  gave  not  dibenzyl  but  benzoic  acid,  showing  that  intramo- 
lecular change  had  undoubtedly  taken  place.  The  above  compound 
could  only  be  obtained  from  the  «-dioxime. 

The  determination  of  the  molecular  weights  by  Eaoult's  method, 
which  ha«  been  already  described  (this  vol.,  pp.  407,  408)  gave  practi- 
cally the  same  value  for  each  dioxime.  The  a-compound  gave  333, 
the  ^-compound  320 — the  theoretical  value  being  324. 

By  these  results,  then,  the  identity  of  the  two  dioximes  in  chemical 
composition  has  been  established,  and  it  is  therefore  thought  necessary 
that  the  second  Yan't  Hoff  hypothesis  must  in  so  far  be  altered  as  to 
admit  of  some  cases  in  which  free  rotation  round  the  axis  cannot  take 
place,  as  otherwise  no  explanation  of  the  isomerism  is  possible. 

H.  C. 

/9-Tetraliydroiiaplithylamine.  By  E.  Bambiboeb  and  E.  Muller 
(Ber/,  21,  847— 860).— /J-Tetrahydronaphthylamine  (this  vol.,  p.  169) 
is  best  prepared  by  allowing  a  boiling  solution  of  ^-naphthylamine 
(15  grams)  in  absolate  amyl  alcohol  (170 — 180  grams)  to  flow  in  a  con- 
tinual stream  on  to  sodium  (12  grams)  contained  in  a  flask  connected 
with  a  good  condenser ;  the  mixture  is  then  heated  so  that  the  tem- 
perature does  not  fall  below  the  boiling  point  of  the  amyl  alcohol 
until  the  whole  of  the  sodium  has  dissolved.  The  product  is  poured 
into  water  and  the  upper  layer  separated.  The  bases  are  con- 
verted into  hydrochlorides,  dissolved  in  hot  water,  mixed  with  excess 
of  soda,  and  the  separated  bases  dissolved  in  ether.  The  ethereal 
solution  is  well  cooled,  and  a  stream  of  steam  saturated  with  carbonic 
anhydride  is  passed  into  the  liquid,  when  /3-tetrahydronaphthylamine . 
carbonate  is  completely  precipitated  in  a  nearly  pure  condition,  whilst 
the  unaltered  /3-naphthylamine  remains  in  solution.  Dihydronaph- 
thalene  is  formed  as  a  bye-product  in  the  reaction.  Tetrahydro- 
naphthylamine  is  a  colourless,  slightly  viscid  liquid,  turning  brown  if 
exposed  to  the  air  for  some  time,  and  has  an  intense  ammoniacal,  piperi- 
dine-like  odour ;  it  boils  at  162*"  under  36  mm.  pressure,  and  at  249*5'^ 
under  710  mm.  (corr.),  in  the  last  case  with  slight  decomposition; 
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sp.  gr.  1'031  at  16^.  It  is  but  little  soluble  in  water,  readily  solnble 
in  the  organic  solv^ents.  It  is  one  of  the  strongest  organic  bases, 
eagerly  absorbs  carbonic  anhydride  from  the  air,  has  a  strongly 
alkaline  reaction,  and  does  not  yield  colouring  matters  with  diaso- 
componnds;  in  all  these  respects  differing  markedly  from  /3-naph- 
thylamine.  When  oxidised,  it  yields  a  carboxyphenylpropionic  acid 
(1:2),  whilst  /3-naphthylamine  gives  phthalic  acid. 

The  salts  of  /S-tetitihydronaphthylamine  are  all  more  or  less  soluble 
in  water,  and  crysfcallise  well.  The  carbonate,  (GioHii*NHt)s,HsGOs, 
forms  lustrous,  white  needles;  the- hydrogen  carhonatey 

CioH„-NH3-HCO„ 

is  a  white,  granulo-crystalline  powder  ;  the  hydrochloride^ 

GioH.]  I'NiisjHGl, 

forms  silvery. white  tables,  and  melts  at  237® ;  the  sulphate  forms 
lastrous,  white  prisms ;  the  dichromate  crystallises  in  orange-yellow 
prisms ;  the  platiriorhloride,  (CioHii*NH8)a,H2ptCU,  forms  satiny, 
orange-yellow  prisms  ;  the  aurochloride  forms  golden-yellow  needles  ; 
the  mercurochloride  is  very  characteriBtic — it  is  precipitated  in  silky, 
interlaced  needles  converted  on  recrystallisation  from  boiling  water 
into  inch-long  prisms  of  vitreous  lustre  melting  at  241  "5*.  The  hydro- 
bromide,  picrate,  and  ferrocyanide  are  also  described.  The  acetyl- 
derivative,  CioHifNHAc,  melt*  at  107*5*,  the  fcewroyZ-derivative  at 
1 50—15  r. 

The  nitrite,  CioHn'NHf,HN03,  is  prepared  by  passing  nitrous  gases 
into  a  well-cooled  solution  of  the  base  in  dry  ether  ;•  it  crystallises  in 
tufts  of  long,  silky  needles  or  in  short,  strongly-refractive  prisms,  and 
melts  at  lt)U**  with  decomposition.  It  is  characterised*  by  the  most 
extraordinary  stability ;:  its  aqueous  solution  can  be  boiled  for  days 
without  the  least  trace  of  decomposition  :  from  this  cause  the  authors 
were  not  able  to  prepare  )3-tetrahydronaphtliol. 

)3-Tetrahydronaphthylamine  tetrahydronaphthylthiocarbamate.  (he. 
cit)  forms  long,  lustrous  needles  and  melts  at  142**.  Di-p-tetrahydro- 
naphthylthiocarbamide,  CS(NH*CioHn)?,  prepared  by  boiling  the  pre- 
ceding compound  with  alcohol,  crystallises  in  stellate  groups  of 
lustrous,  white  needles,  and  melts  at  161^  with,  decomposition. 

P'TetrahydronaphthylphenyUarbamide,  NHPh'00'NH'CioHn,  pre- 
par.?d  by  the  action  of  phenyl  cyanate  on  the  tetraliydro-base,  crys- 
tallises in  concentrically -grouped,  long,  silky  needles,  and  melts  at 
166-5'.  A.  J.  G. 

Bases  from  Dinaphthyltbiocarbamide.  By  F.  Evers  (Ber,,  21, 
962 — 977). — Numerous  experimenters  have  shown  that  ethereal  salts, 
the  constitution  of  which  is  NH!G(NHi)*SR,  are  formed  by  the  action 
of  haloid  alkyl-derivatives  on  thiocarbamides. 

Methyl  a-naphthylimidonaphthylthiocarba/mate, 

G,oH,-N:G(SMe)-NH-CioHT, 

is  obtained  by  acting  on  a-naphthylthiocarbamide  with  methyl  iodide 
and  treating  the  product  with  soda ;  it  crystallises  in  colourless,  flat 
prisms  melting  at   136°,   is  almost    insoluble  in  cold  alcohol,    dis* 
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solves  slowly  in  hot  alcohol  and  ether,  and  is  very  stable.  The 
hydriodide,  CftHiaNsS,!!!,  forms  small,  colourless  crystals  which  melt 
at  174**  and  become  yellow  and  insolable  on  exposure  to  the  light. 
The  platinochloride,  (CwH, 8X28)2, HaPtCla,  is  a  yellow,  crystalline 
powder,  sparingly  soluble  in  hot  water  and  hot  alcohol ;  it  melts  at 
202°  with  decomposition.  On  heating  the  base,  it  yields  a-carbodi- 
naphthylimide  and  mercaptan,  apd  when  heated  with  alcoholic  potash, 
a-dinaphthylcarbamide  is  obtained. 

Ethyl  (t-naphthylimidonaphthylthiecarbam^atej  obtained  in  a  similar 
manner  to  the  methyl  salt,  forms  large,  prismatic  crystals  which  melt 
at  98°,  and  acre  only  sparingly  soluble  in  hot  alcohol.  The  hydnodtde 
crystallises  in  clasters  of  colourless  needles  melting  at  157° ;  it  is  very 
sparingly  soluble  in  hot  water,  and  turns  yellow <on  exposure  to  the 
light.  The  platinochloride,  (Cv3H2oN2S)2,HaPtCl«,  forms  small,  yellow 
needles.  The  behaviour  of  this  baee  towards  alkalis,  and  on  heating, 
is  similar  to  that  of  the  methyl-derivative. 

Propyl  u^naphthylimidonaphthylthiooavhamate  crystallises  in  large, 
nacreous  leaves  melting  at  95*.  The  ihydriodide  forms  fine,  shining 
needles  which  melt  at  97®,  and  are  very  sparingly  soluble  in  water 
even  on  addition  of  hydrochloric  acid. 

Ethylene  a-naphthylimidonaphtht/Uhwcarhamate, 


CioH,-N:C<?g^§g'^CH2, 


crystallises  in  groups  of  concentric,  colourless  needles  melting^at  3139^ ; 
it  dissolves  slowly,  but  to  a  considerable  extent  in  alcohol.  The 
platinochloridcj  (G*JS.iJSS)2j^7^tOU,  is  a  yellow,  crystalline  powder 
which  dissolves  in  a  large  quantity  of  hot  water  or  alcohol,  and  "de- 
composes when  heated  above  200**. 

Methyl.p-7iaphthifiimidonapht/iyUJdocarhamate,  crystallises  in  clusters 
of  small  needles  melting  at  110°  ;  it  is  very  readily  soluble  in  warm 
alcohol  and  ether.  This  compound  ds  very  unstable.  The  platino- 
chloride crystallises  in  stellate  forms  which  decompose  aboixe  150° 
without  melting. 

Ethyl  P-fiaphthylimidonaphthylthionarhamate  forms  shining,  silky 
needles  melting  .at  106°,  and  is  less  stdble  than  the  methyl-deriva- 
tive. The  platinochloride  forms  small,  yellow  crystals  which  decompose 
above  155*"  without  melting. 

Propyl  p-naphthylimidonaphthylthiocarhamate  crystallises  in  very 
small  concentric  needles  which  melt  .at  65 — 66^,  and  aoe  readily  de- 
composed. The  platinochloride  is  ^a  yellow,  crystalline  compound 
which  decomposes  above  120°  without  melting. 

Ethylene  /i-naphthylimidonaphtJ^yUhiocarbamate  crystallises  from 
hot  alcohol  in  silvery  leaves  melting  at  172°.  This  base  is  tolerably 
stable,  bnt  turns  reddish  on  exposure  to  the  light.  The  platinochloride^ 
(C2sHi8N2S)i,H2PtCl«,  is  a  yellow,  crystalline  powder  which  decom- 
poses above  146°  without  melting. 

When  the  a-methyl  base,  described  above,  is  heated  with  absolute 
alcoholic  ammonia,  a-dinaphthylguanidine  is  produced.  a-TW- 
naphthylguanidiiie,  Cii»B[7'N*.C(NH'CioH7)s,  is  produced  by  heating  the 
s-methyl  base  with  «-naphthylamine  in  alcoholic  solution ;  it  forms 
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colourless,  flat,  needle-shaped  crystals,  melts  at  178°,  is  insoluble  in 
water,  and  only  sparingly  soluble  in  dilate  acids,  but  dissolves  in  con- 
siderable quantities  in  hot  alcohol,  although  slowly. 

Methyl  a-naphthylthiocarhamate,  CioH7'NH"COSMe,  is  formed  by 
heating  the  «-methyl  base  with  dilate  sulphuric  acid ;  it  crystallises 
in  groups  of  small,  colourless  needles  melting  at  122'',  and  dissolves 
readily  in  diltite  alcohol,  ether,  and  benzene,  but  is  insoluble  in  water, 
dilate  acids,  and  dilute  alkalis.  When  heated  with  alcoholic  ammonia, 
it  yields  <»-mononaphthylcarbamide. 

Ethylene  a-naphthylihiocarhamate,  CO ^_^A^''^^CH.i,  is  obtained 

when  the  a-ethylene  base  is  heated  with  dilute  hydrochloric  acid ;  it 
crystallises  in  groups  of  smaU,  almost  colourless  needles  melting  at 
102°. 

Methyl  a-naphthyldithiocarbamatej  CioH7'NH*CSSMe,  is  produced 
when  the  a-methyl  base  is  heated  with  carbon  bisulphide ;  it  crystal- 
lises in  small  needles  which  melt  at  185°,  and  dissolves  tolerably  readily 
in  hot  alcohol  or  ether,  but  is  insoluble  in  water  and  dilute  acids. 

Ethylene  a-naphthyldithiocarbamatej  CS<^_^,pTT  '^^CHj,  crystal- 
lises from  alcohol  in  narceous  leaves  melting  at  198 — 199° ;  it  is 
insolable  in  dilute  acids  and  alkalis. 

a-Dinaphthylparabanic  acid,  ^^K,'Ki(n'^Tj'LnQ^i  is  obtained   by 

treating  the  methyl  base  with  cyanogen-gas  in  alcoholic  solution  ;  it 

crystallises  in  needles  which  melt  at  246°  and  dissolve  slowly,  but  to 

a  considerable  extent,  in  hot  alcohol ;  it  is  sparingly  soluble  in  ether, 

but  insolable  in  water  and  dilute  acids.     When  treated  with  alcoholic 

potash,  it  yields  carbonic  anhydride,  oxalic  acid,  and  a-naphthylamine. 

NCC  H  ) 
a-Dinaphihylthiohydantoin,  CloH7N;C'<_^,p?T  _>C0,  is  formed  by 

the  action  of  monochloracetic  acid  on  a-dinaphthylthiocarbamide ;  it 
crystallises  in  shining,  yellow  leaves,  melts  at  176°,  is  insoluble  in 
water,  but  dissolves  to  a  considerable  extent,  although  slowly,  in  hot 
alcohol. 

^•Dtnaphthylthiohydantom  resembles  the  preceding  compound,  and 
melts  at  174°. 

Ethyl,  propyl,  and  allyl  phenyldithiocarbamates  all  yield  phenyldi- 
thioearbamide  glycolide  when  treated  with  monochloitkcetic  acid ; 
similarly  the  ethereal  salts  of  ortho-  and  para-tolyldithiocarbamic  acid 
yield  the  corresponding  tolyldithiocarbimide  glycolide.  Ethylene 
phenyldithiocarbamat«  yields  thioglycollic  acid  and  ethylene  phenyl- 
thiocarbamate  by  a  similar  treatment,  and  the  ethylene  ethereal  salts 
of  «-naphthyl-,  ortho-  and  para-tolyldithiocarbamio  acid  behave  in  the 
same  way.  F.  S.  K. 

Dichlor-a-naphthaqainonesnlphoiiio  Acid.  By  A.  Glaus  and 
ScHONEVELD  VAN  DEB  Cloet  (/.  pr.  Ghent.  [2],  37,  181— 196).— The 
sodium  dichlnr-M'naphthfiquinonesulphonate  is  prepared  by  treating 
100  grams  of  sodium  dinitro-«-naphtholsulphonate  with  3  litres  of 
hydrochloric  acid  (sp.  gr.  109)  and  mixing  the  resulting  pulp  with 
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100  grams  of  sodiom  chlorate.  After  one  day,  the  yellow  solation  is 
evaporated,  and  then  deposits  a  bright-yellow,  crystalline  powder  of 
the  composition  doHsOaClj-SOsNa.  The  acid  is  obtained  by  carefally 
decomposing  the  barium  salt  with  sulpharic  acid.  It  dissolves  readily 
in  water  and  alcohol,  and  crystallises  from  hot  hydrochloric  acid  in 
glistening  yellow  plates  melting  at  229°  (nncorr.).  The  sodium  salt 
is  only  slightly  soluble  in  water,  and  crystallises  from  alcohol  in  yellow 
scales.  With  acid  potassium  sulphate,  it  forms  a  double  salt  of  an 
intense  yellow  colour.  The  barium,  calcium,  lead,  and  silver  salts  are 
all  anhjdroas,  and  but  slightly  soluble  in  water. 

When  a  solution  of  dichlor-a-uaphthaquinonesulphonio  acid  is  boiled 
with  zinc  and  hydi'ochloric  acid,  the  solution  first  becomes  violet  and 
eventually  colonrk-ss.  The  violet  solution  gives  with  barium  chloride 
a  pale-red  precipitate  containing  18*19  per  cent,  of  barium.  It  is 
probably  the  unstable  quinol  compound. 

Dichlor-a-naphthaquiuonesulphonio  acid,  like  dichIor-(Z-naphtha- 
quiuone,  when  boiled  with  potash  or  soda,  readily  exchanges  one  of  its 
atoms  of  chlorine  for  hydroxyl.  Hydroxy chlor-at-naphthaq'uiuone' 
tfulphonic  acid,  OH-CioH802Cl'S03H,  is  very  soluble  in  water,  slightly 
soluble  in  alcohol,  but  insoluble  in  ether  and  chloroform.  After 
recrystallisation  from  hot  hydrochloric  acid,  it  melts  at  211**  (uncorr.) 
with  decomposition.  Its  aqueoas  solution  gives  a  dark  red  coloration 
with  ferric  chloride.  Those  salts  in  which  only  the  hydrogen  of  the 
sulphonic  acid-group  is  displaced  by  a  metal  are  yellowish-red,  whilst 
those  in  which  the  hydrogen  of  the  hydroxyl  is  also  displaced,  are 
dark  red.  The  sodium  salt,  (ONa-CioHsOaCl-SOsNa  +  2H20,is  readily 
dissolved  by  water,  but  is  only  slightly  soluble  in  alcohol.  The  barium 
salt,  CioHaOeClSBa  -f  2H80,  crystallises  from  hot  water  in  micro- 
scopic needles.  The  silver  salt,  CioHs03Cl(OAg)*S03A.g  -f  HjO,  is  a 
heavy  crystalline  powder  decomposed  by  heating  to  170  . 

By  treating  dichlor-a-naphthaquinone  sodium  salphonate  with 
potash  and  a  large  excess  of  phenol,  sodium  phenoxychlor-a^naphtha- 
quinonesulphonate,  OPh-CioHsOjCl'SOsNa  +  PhOH,  is  obtained  in  the 
form  of  dark-yellow  needles.  The  free  acid  melts  with  decomposition 
at  121*  (uncorr.).  The  barium  salt,  (OPh-C,oH,OaCl-S03),Ba  + 
2PhOH,  crystallises  from  hot  water  in  dark  yellow,  microscopic 
needles.     Silver  and  lead  salts  are  described. 

Sodium  acetoxychlor'a-naphthagui'noHesulphoTiate, 

OAc-CioHsOjCl-SOsNa, 

is  obtained  by  heating  1  part  of  the  disodium  salt  of  the  hydroxy- 
acid  with  3  parts  of  acetic  chloride  in  a  sealed  tube  for  eight  hours  at 
100°.  It  crystallises  in  bright  yellow  needles.  Both  the  acid  and  its 
salts  are  characterised  by  forming  double  salts,  such  as  CisHeSOTAg  H- 
2AgN03,  and  (Ci2H«SO,)2Pb  -f  2Pb(0Ac)„  both  of  which  crystallise 
in  red  needles. 

Sodium  anilidoch  lor-a-naphtha  q  uinonesulphonate, 

NHPh-CioHaO.Cl-SOaNa, 

is  formed  when  sodium  dichloronaphthaquinonesulphonate  (1  mol.)  is 
heated  with  aniline  (2  mols.).     The  free  acid  is  insoluble  in  ether,  but 


Digiti 


ized  by  Google 


604  ABSTRACTS  OF  CHEMICAL  PAPERS. 

readily  dissolves  in  nlcobol,  and  melts  at  190°  (nncorr.).  Both  tire 
acid  and  its  salts  dye  wool  and  silk  a  beantifnl  red,  without  mordants, 
and  the  colour  is  not  changed  by  acids.  The  sodium  and  lead  salts 
are  described.  With  the  tolnidines  and  xylidines,  tfhe  acid  forms 
compounds  possessed  of  dyeing  properties. 

Dichlor-a-napbthaquinonesuiphonic  acid  has  the  consfitntion 
[O,  :  CU  :  S0,11  =  1:4:2:3:  3'].  The  /S-hydroxyphthalic  acid  ob- 
tained from  it  melts  at  205°  (uncorr.),  the  corresponding  anhydride 
at  167*^  (uncorr.).  G.  T.  M. 

Characteristics  of  Partially  Hydrogenised  Aromatic  Sub- 
stances. By  E.  Bambergeu  and  W.  Lodteb  (Ber.y  21,  836 — 846). — 
The  bromination  of  a  larg'e  number  of  these  compounds  has  been 
studied.  The  same  method  was  employed  in  all  cases*;  tlie  substance 
was  dissolved  in  chloroform,  codled  to  0**,  and  a  solution  of  the 
calculated  quantity  of  bromine  in  chloroform  added  drop  by  drop ; 
after  remaining  some  time  in  the  freezing  mixture,  the  chloroform  and 
excess  of  bromine  were  evaporated,  and  the  products  purified  by 
recrystallisation,  Ac. 

Dihydronaphthalene  dibromide  has  been  already  described  (Abstr., 
1887,  719). 

Dihifdroacenaphthene  dibromide^  CnHuBrj,  is  prepared  from  tetra- 
hydroacenaphthene  (this  vol.,  p.  292)  as  described  above,  its  formation 
being  accompanied  by  the  elimination  of  hydrogen  as  hydrogen 
bromide.  It  crystallises  in  lustrous,  thick  tables,  or  in  short,  highly 
refractive  prisms  of  the  rhombic  system ;  a  :  2>  :  c  =  0*9996  : 1 : 1"0837 ; 
observed  forms,  OP,  Poo,  too,  ooP ;  melts  at  138°*;  and  is  sparingly 
soluble  in  'Cold,  readily  in  hot  ^alcohol,  and  in  benzene,  ether,  and 
chloroform.  When  heated  with  .alcoholic  potash,  it  yields  ace- 
naphthene. 

Bromacenaphtkene,  CwHsBr,  is  formed  simultaneously  with  the 
compound  last  described,  which  is  readily  separated  from  it  by 
crystallisation.  It  is  a  pale-yellow,  ^viscid  liquid,  and  boils  at  302  — 
307°. 

TetrahydrodJi'phmhyl  dibromide,  Ci^HuBra,  is  a  yellow  liquid  which 
cannot  be  distilled  without  decomposition,  and  is  sparingly  soluble  in 
alcohol,  readily  in  ether  amd  chloroform. 

Dihydrodiphenyly  CuHw,  prepared  by  treating  the  preceding  com- 
pound with  alcoholic  potash,  is  an  oil,  and  boils  at  247 — 249^  The 
flibromide  is  an  oil  which  when  heated,  either  alone  or  with  alcoholic 
potash,  readily  loses  hydrogen  bromide,  and  is  converted  into 
diphenyl. 

Bromotetrahydrodiphenyl  dtbronnde,  CijHisBrs,  is  formed  by  the 
action  of  bromine  on  tetrahydrodiphenyl ;  it  crystallises  in  strongly 
refractive,  rhombic  tebles;  a  :  b  :  c  =  0*6998  :  1  :  0*5376,  observed 
faces,  oo?oo,  oot4,  Poo,  coPoo,  ooP6,  P;  it  melts  at  134°,  and  is 
sparingly  soluble  in  alcohol  and  ether,  more  readily  in  chloroform 
and  hot  benzene. 

BromodihydrodipJienylf  C^HiaBr,  obtained  by  the  action  of  alcoholic 
potash  on  the  preceding  compound,  is  a  yellow  oil  which  decomposes 
into  diphenyl  and  hydrogen  bromide  when  heated.     The  dibromide  is 
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«  colonrless  oil  which  yields  a  mixture  of  diphenyl  and  bromodiphenji 
when  heated  with  alcoholic  potash. 

The  authors  suggest  the  following  test  for  partially  hydrogenised 
aromatic  compounds.  The  substance  is  dissolved  in  chloroform,  and 
a  very  dilute  solution  of  bromine  in  chloroform  added,  the  whole 
beiug  well  coo]ed  ;  if  the  colour  of  the  halogen  disappears,  the  solu- 
tion is  evaporated  to  dryness  after  treatment  with  sulphurous  acid 
to  remove  adhering  bromine,  dissolved  in  absolute  alcohol,  and 
heated  with  alcoholic  potash,  when  the  separation  of  potassium 
bromide  renders  it  probable  that  the  substance  belongs,  to  tbis  class. 
The  proof  is,  however,  by  no  means  certain,  inasmuch  as  some  other 
substauces  give  the  reaction,  whilst  anthracene  dihydride  does  not  give 
the  test  (probably  because  the  additional  hydrogen-atoms  are  attached 
to  the  carbon-atoms  serving  to  connect  the  two  benzene-rings).  This 
test  was  applied  to  the  following  substances,  the  quantities  of  which 
were  too  small  for  quantitative  investigation:  tetrahydrophenanthrene, 
tetrahydroretene,  dimethyl piperideine,  isoniootine,  and  cantharic  acid, 
in  all  cases  with  positive  results.  A.  J.  G-. 

Retene  from  Rosin  Oil.  By  W.  Kelbe  {Ghent.  Oentr.,  1887, 
1504,  from  Ntf,-Ver9.  zu  Wiesbaden,  60,  242).— Retene  can  be 
obtained  by  heating  rosin  oil  with  sulphur  until  hydrogen  sulphide 
ceases  to  come  ofi',  and  then  distilling  the  product.  J.  P.  L« 

Atmospheric  Oxidation  of  Turpentine,  Oamphor  Oil,  and  Oil 

of  Sunflower.  By  C.  T.  Kingzeti'  {J,  Soc.  Ghem.  Ind,,  7, 67—69).— 
The  author  expresses  the  opinion  that  the  results  which  led  Yoshida 
(Trans.,  1885,  779)  to  assert  that  camphorogenol  isolated  from 
camphor  oil  by  fractional  distiUation  constitutes  the  source  from 
which  camphor  itself  is  produced,  are  not  conclusive  evidence,  since, 
as  all  the  operations  were  conducted  with  free  access  of  air  (which 
was  observed  by  Yoshida  to  favour  the  change),  it  is  possible  that 
camphor  was  produced  by  the  direct  oxidation  of  the  terpenes.  The 
author  has  repeatedly  subjected  samples  of  camphor  oil  to  oxidation 
by  air  in  the  presence  of  water,  with  the  view  of  ascertaining  if  the 
products  are  identical  with  those  which  are  furnished  by  terpenes 
generally,  and  found  that  hydrogen  peroxide  was  freely  produced. 
The  formation  of  the  latter  necessitates  the  previous  production  of 
camphoric  acid,  which,  unless  it  be  identical  in  composition  with 
camphorogenol,  would  complicate  the  chemistry  of  the  oxidation  of 
camphor  oil  much  beyond  Yoshida's  expressed  views.  It  would 
therefore  be  interesting  to  know  whether  camphorogenol  yields 
hydrogen  peroxide  when  brought  into  contact  with  water. 

The  author  in  experimenting  with  a  specimen  of  sunflower  oil  failed 
to  obtain  hydrogen  peroxide  therefrom  when  oxidised  by  his  process, 
and  concludes  that  it  did  not  contain  any  terpene.  He  was  not,  how- 
ever, certain  whether  this  sample  was  produced  from  the  seeds  of  the 
sunflower  or  from  the  leaves.  D.  B. 

Oil  of  Spike.    By  R.  Voiry  and  G.  Bouchabdat  (Gompt.  rend,, 
.106,   561 — 553). — The    crude    product    from  Ardeche  was  amber 
YOL.  LIY.  2  s 
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coloured  and  liad  a  strong  odour ;  sp.  gr.  =  0'9'2,  rotatoiy  power, 
[a] J,  =  -f  1°  24'.  It  was  fractionated  under  ordinary  pressure  below 
190**,  and  under  reduced  pressure  at  higher  temperatures. 

A  small  fraction  boiling  at  155 — ICu"*  consisted  of  a  terebenthene 
with  a  rotatory  power  [«]d  +  24°  48'.  It  gave  a  solid  hydrochloride 
melting  at  129°  with  a  rotatory  power  [«]d  =  —  1°  54'.  The  fraction 
boiling  at  160 — 176°  was  likewise  very  small. 

The  fraction  at  176 — 180°,  spiJcol,  amounted  to  one-tenth  of  the 
weight  of  the  original  substance.  It  has  the  composition  CiqHisO, 
solidities  at  —25°,  and  melts  at  —3**,  but  after  purification  by  cooling 
and  partial  melting,  it  melts  at  0*^,  and  is  optically  inactive,  whilst 
the  mother-liquor  has  a  rotatory  power  [ajp  =  +  7**  0'.  The  original 
fraction  at  176—178°  had  a  rotatory  power  [ajp  =  4-2°  16',  and  the 
fraction  at  178—180'*  a  rotatory  power  -+-1°20';  sp.  gr.  =  0-935; 
vapour- density  5*4. 

The  purified  product  seems  to  be  identical  with  eucalyptol  or 
cajepntol.  With  hydrogen  chloride,  it  yields  a  solid  hydrochloride, 
(0,oHi80)2,HCl,  which  becomes  liquid  in  contact  with  moist  air,  or 
with  water,  and  when  treated  with  water  or  alkalis  yields  the 
original  spikol.  In  a  vacuum  it  loses  hydrogen  chloride  on  slight  rise 
of  temperature.  If  heated  with  water  in  sealed  tubes,  it  yields  a 
dihydrochloride,  CioHii5,2HCl,  together  with  spikol.  With  bromine, 
spikol  yields  a  cinnabar-red  compound,  GioHisOBrt,  insoluble  in 
light  petroleum,  and  identical  with  the  compound  obtained  in  the 
same  way  from  cyneol.  C.  H.  B. 

Apiole.  By  G.  Ciamtcian  and  P.  Sflber  (Ber,,  21,  913 — 914).— 
The  authors  find  that  apiole  boils  at  179°  at  34  mm.,  and  at  294°  at 
the  ordinary  pressure,  and  that  its  composition  is  CkHuOa  (compare 
v.  G^richten,  this  Journal,  1876,  ri^  533).  It  is  volatile  with  steam, 
and  dissolves  in  the  ordinary  organic  solventa^  but  combines  neither 
with  acids  nor  with  bases,  and  does  not  react  with  faydroxjlamine  and 
phenyl  hydrazine.  When  oxidised,  either  in  aqueoas  or  aceii€  acid 
solntion,  with  chromic  acid  mixture,  it  is  converted  into  a  compound, 
C10H10O5,  which  crystallises  from  dilute  alcohol  in  needles,  melts  at 
102°,  and  is  sparinglv  soluble  in  water  and  light  petroleum,  readily 
soluble  in  alcohol,  ether,  benzene,  carbon  bisulphide,  and  acetic  acid. 
Concentrated  sulphuric  acid  dissolves  it  with  an  intense  yellow  colour, 
which  changes  to  olive-green  on  warming.  A  small  quantity  of  a 
volatile  acid  is  also  formed  during  the  oxidation,  but  the  quantity 
obtained  was  insufficient  to  admit  of  its  nature  being  determined. 
When  apiole  is  oxidised  with  potassium  permanganate,  an  acid  and  a 
neatral  compound  melting  at  122°  are  formed.  Further  results  are 
promised.  W.  P.  W. 

Strophanthin.  By  T.  R.  Praseb  (Proo,  Boy.  Soc.  Edin.,  124, 
370 — 374). — In  former  communications,  the  author  described  a  con.- 
poand  to  which  the  name  strophanthin  has  been  given,  and  which  is 
obtained  from  the  seeds  of  Straphanthus  hispidus.  Various  seeds  which 
have  been  examined  since  those  communications  do  not  all  yield 
identical  bubstances,  therefore  a  fresh  examination  has  been  under- 
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taken.  The  former  and  impnre  products  obtained  bj  means  of 
alcohol  and  ether  were  dissolved  in  water,  tannin  was  added,  and 
the  tannaie  precipitated  with  freshly  precipitated  lead  oxide,  and 
extracted  with  rectified  spirit.  This  exti*act  was  then  mixed  with 
ether,  and  the  precipitate  finally  dissolved  in  dilate  alcohol,  and  the 
lead  precipitated  by  carbonic  anhydride.  Filtration  and  drying 
in  a  vacnnm  yielded  a  translncent,  ^nmmy  mass,  which  after- 
wards became  white  and  opaqne.  This  strophanthin  is  faintly 
acid,  of  an  intense,  bitter  taste,  freely  soluble  in  water,  less  so  in 
spirit,  insoluble  in  ether  and  chlorofoim,  and  does  not  contain 
nitrogen.  Its  composition  appears  to  be  C29H14O14.  All  the  mineral  and 
some  of  the  organic  acids  decompose  strophanthin  into  glucose  and 
strophanthidin,  which  crystallises  readily  from  a  1*5  per  cent,  solution 
of  sulphuric  acid,  but  a  further  decomposition,  accompanied  with 
formation  of  glucose,  appenrs  to  be  produced  when  the  solution  of 
strophanthin  in  1'6  per  cent,  sulphuric  acid  is  boiled  for  four 
hours ;  4'3  per  cent,  of  a  brown,  amorphous  compound  being  formed. 
Prom  this  it  would  seem  that  an  acid  is  not  the  best  substance  to 
produce  strophanthidin  from  strophanthin,  and  it  is  probable  that 
Hardy  and  Gallois*  strophanthin  was  strophanthidin.  A  long  account 
of  reactions  is  also  given.  E.  W.  P.   . 

Unorganised  Ferments.  By  0.  Lobw  (/.  pr.  Chem.  [2],  37, 
101 — 104). — The  author,  whilst  admitting  that  in  the  preparation  of 
diastase  by  precipitation  with  lead  acetate  a  product  is  obtained  which 
is  slightly  impure  owing  to  the  presence  of  dextrin-like  substances, 
denies  that  the  diastase  loses  its  activity  (see  Abstr.,  1887,  165).  If 
the  compound  analysed  by  Lintner  is  not  a  mixture,  a  difference  must 
exist  between  animei  and  vegetable  diastase,  the  former  being  an 
albuminoid,  the  latter  an  albuminoid  combined  with  some  other 
substance. 

.When  O'l  gram  of  diastase,  possessing  great  activity,  but  still  con- 
taining dextrin-like  substances,  was  placed  in  a  dilute  solution  con- 
taining 0*15  gr&ra  of  hydroxylamine,  it  was  rendered  completely 
inactive  at  the  end  of  24  hours.  Diastase  is  also  readily  rendered 
inactive  by  relatively  small  quantities  of  nitrous  acid  at  40°.  Pepsin 
and  diastase  both  lose  their  activity  when  allowed  to  remain  in  con- 
tact with  a  dilute  solution  of  formaldehyde  (1  gram  of  ferment, 
10  grams  water,  and  5  c.o.  of  a  15  per  cent,  solution  of  formalde- 
hyde) for  one  day.  Some  ferments,  emulsin,  papayotin,  trypsin,  and 
other  albuminoids  give  with  formaldehyde  precipitates  soluble  with 
difficulty  in  alkalis  and  acids.  Perhaps  the  loss  of  activity  which  the 
unorganised  ferments  suffer  in  presence  of  acids  and  alkalis  by  warm- 
ing to  80*"  and  under  other  influences,  is  due  to  isomeric  change 
in  the  amido-  and  aldehyde-groups  contained  in  the  ferments. 

G.  T.  M. 

New  Parvoline  (Dimethylethylpyridine).  By  E.  DiiRKOPF  and 
M   ScHLAUGK  (Ber,,  21,  832 — 836). — Dimethylethylpyridine , 

CjNHsMcEt, 

is  prepared  by  heating  propaldehydeammonia  (1  mol.)  and  pamlde- 
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hyde  (=3  mol.  O2H4O)  in  sealed  tubes  for  10  hours  afc  210**.  The 
reddish-brown,  oily  mass  obtained  is  distilled  with  steam,  the  aqueous 
distillate  strongly  acidified  with  hydrochloric  acid,  evaporated,  the 
hydrochlorides  decomposed  with  potash  and  fractionally  distilled.  The 
fraction  180 — 200°  of  the  bases  is  then  converted  into  the  mercuro- 
chlorides;  by  this  means,  as  the  new  parvoline  mercurochloride  is 
nearly  insoluble  in  cold  water,  a  separation  from  coUidine  and  other 
bases  of  lower  boiling  point  is  readily  effected.  It  is  a  clear,  colour- 
less, strongly  refractive,  mobile  liquid  of  mild,  agreeable,  sweetish 
odour,  boils  at  188%  has  sp.  gi\  0*94185  at  0°,  092894  at  16**  (water 
at  4"*  =  1).  It  is  less  soluble  in  hot  than  in  cold  water.  The  mercuro- 
chloride^  C9NHi«,HCl,3HgCls,  forms  long,  lustrous,  pure  white,  spear- 
shaped  needles,  or  small,  well-formed  tables  of  rlK>mbic  habit,  and 
melts  at  116°.  The  platinochloride,  (C9NHi3)2,H2PtCl«,  crystallises  in 
large,  tabular,  triclinic  forms.  The  awochloride  forms  Instrous,  citron- 
yellow  needles  or  thin  plates,  and  melts  at  86 — 87^.  The  pierate  melts 
at  152°. 

MethylpyricUriedicarhoxylic  aoid^  C,NHtMe(COOH)j,  prepared  by 
the  oxidaition  of  the  parvoline  with  a  2  per  cent,  solution  of  potas- 
sium permanganate,  erystallises  in  small,  thin,  rhombic  plates,  melt^ 
at  225°,  and  is  sparingly  soluble  in  hot  water.  By  the  further  oxida- 
tion of  the  parvoline,  a  pyridiiietricarboxylic  acid,  C6NHa(C00H)j, 
was  obtained,  which  forme  hard,  globular,  crystal  aggr^ates,  melts  at 
818*7°  (eorr.)  with  intamescence,  and  is  readily  soluble  in  hot  water. 
It  gives  A  blood-red  coloration  with  ferrous  sulphate,  a  yellow  colora- 
tion with  ferric  sulphate,  a  blue,  crystalline  precipitate  with  copper 
sulphato.  Although  all  six  possible  pyridinetricarboxylic  acids  are 
known,  it  has  not  yet  been  possible  to  identify  this  acid  with  certainty 
with  any  one  of  them.  It  closely  resembles  Weber's  carbodinicotinic 
acid  (Abstr.,  1887,  1118)  in  its  wrhole  behaviour,  but  that  is  described 
as  melting  at  223''  and  crystallising  with  1^  mol.  H^O. 

A.  J.  G. 

a.Still>aaole  («-Cixinainylpyridine)  and  ite  Reduction  Pro- 
ducts. By  H.  Bajjrath  (Ber,,  21,  818—825;  compare  this  vol.. 
p.  65). — The  author  has  changed  the  name  of  this  substance  from 
a-cinnamylpyridine  to  a-atUbazole^  It  boils  at  324 — 325°  (corr.)  under 
750  mm.  pressure  ;  its  alcoholic  solution  is  without  action  on  litmus. 
The  hydrochloride^  CisHnUjHCl  +  4H2O,  crystallises  in  concentrically 
grouped  needles,  and  wh«n  anhydrous  melts  at  177°.  The  p2aHnocAZo- 
ride,  (Ci3HiiN)2,H2PtCl6  -|-  2HaO,  forms  small,  reddish-yellow  needles 
which  begin  to  melt  with  slight  evolution  of  gas  at  181"*,  and  are  com- 
pletely fused  at  188°  without  carbonisation.  The  aurochloride. 
CuHuNjHAuCli,  forma  sparingly  soluble,  cinnabar-red  crystals,  and 
melts  at  185^  The  mercurochlaride,  C,3HnN',HHgCl,  -f  H,0,  melts 
at  181 — 183°.  The  periodide^  CigHnN',HI,Ia,  crystallises  in  prisms  of 
bluish  lustre,  which  in  very  thin  layers  transmit  reddish- violet  light. 
When  oxidised,  stilbazole  yields  benzoic  and  picolinic  acids. 

Dihydro-a'Stilhazole,  C^NHi-CHj-CHjPh  [CHj  =  2],  is  prepared  by 
heating  stilbazole  with  five  times  the  quantity  of  fuming  hydriodic 
acid  for  one  hour,  the  new  compound  separating  as  its  periodide.    It 
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is  liquid  at  ordinary  temperatares,  bnt  can  be  solidified  bj  long  expo- 
sure to  a  low  temperature,  and  then  melts  at  —  3** ;  it  boils  at  289-6** 
(oorr.)  under  766  mm.  pressure,  has  a  sweet,  agreeable  odour,  is 
sparingly  soluble  in  water,  miscible  in  all  proportions  with  alcohol, 
ether,  and  benzene,  and  volatilises  with  stfiam.  Sp.  gr.  at  0°  =  1'0465 
(water  at  4°  =  1).  The  hydrochloride  and  sulphate  crystallise  in  small 
needles;  the platinochloridey  (Oi3Hi3N)2,H2PtCl6,  forms  small,  reddish- 
yellow  needles,  and  melts  at  186 — 186**  j  the  aurochloride^ 

Ci3H,3N,HAuCl4, 

is  the  most  characteristic  salt ;  it  forms  lustro-w,  yellow  needles  several 
cm.  long,  sinters  at  146°,  and  melts  at  149 — 160°  ;  the  mercurochlortde^ 
CiaHisNyEHgCls,  is  sparingly  soluble,  and  melts  at  149^. 

a'StilhdzoUne^  CsNHio'CHy'CHjPh,  is  prepared  by  adding  sodium  to 
a  hot  solution  of  a-stilbazole  in  absolute  alcohol,  decomposing  the 
product  with  water,  acidifying,  distilling  ofjt  the  alcohol,  and  concen- 
trating the  aqueous  solution  on  the  water-bath ;  a  considerable 
amount  of  liquid  hydrocarbons  formed  as  bye-products  in  the  reaction 
have  to  be  removed  by  aid  of  a  separating  funnel.  The  concentrated 
solution  is  then  slightly  acidified  and  treated  with  sodium  nitrite  in 
the  warm  for  some  time,  when  the  nitroso- derivative  of  stilbazoline 
separates  in  lai'ge,  reddish  drops ;  this  is  extracted  with  ether  and  tho 
ether  distilled  ofP.  As  the  nitrosamine  cannot  be  distilled,  it  is  de- 
composed with  hydrogen  chloride,  the  reaction,  at  first  very  violent, 
being  moderated  by  cooling,  bnt  later  on  assisted  by  heating.  The  pro- 
duct is  largely  diluted,  extracted  several  times  with  ether  to  remove 
any  unaltered  nitrosamine,  and  the  base  finallv  liberated  by  treat- 
ment with  alkali.  It  is  a  slightly  oily  liquid,  does  not  solidify  in  a 
mixture  of  carbonic  anhydride  and  ether,  boils  at  288'  (corr.)  under 
760  mm.  pressure,  has  sp.  gr.  0*9874  at  0**  (water  at  4**  =  1),  and  is 
sparingly  soluble  in  water,  miscible  in  all  proportions  with  alcohol, 
ether,  and  benzene.  Litmus-paper  is  not  affected  by  the  dry  base,  but 
in  presence  of  water  is  turned  blue.  The  hydrochloride^  Ci3H,bN,HC1, 
forms  slender,  colourless  needles,  and  melts  at  166"  ;  the  platinochlt- 
ride,  (CisHi9N),,HaPtCl6,  melts  at  187 — 189*,  and  begins  to  decompose 
at  190°;  the  aurochloride  melts  at  133 — 134°;  the  mercurochloride  and 
periodide  were  only  obtained  as  oils.  Stilbazoline  resembles  conine  in 
its  physiological  action,  but  is  less  active,  the  lethal  doses  per  1  kilo, 
body-weight  being  0*07678  for  conine  and  0*09614  for  ^-stilbazoline. 

The  difference  in  the  atomic  volumes  of  dibydro-a-stilbazole  and 
a- stilbazoline  corresponds  with  a  value  of  6*5  for  H2,  a  number  agree- 
ing approximately  with  that  obtained  by  Horstmann  (Abstr.,  1887, 
646)  in  the  pyridine  series.  A.  J.  G. 

Molecillar  Migrations  in  the  Quinoline  Series.  By  J.  Zieoler 
(J9er.,  21,  862 — 867). — Paramidotetrahydroquinoline,  CjNHio'NHa,  is 
prepared  by  reducing  Fischer  and  Hepp*s  tetrahydronitrosoquinoline 
(Abstr.,  1887,  729)  with  tin  and  hydrochloric  acid  ;  it  forms  strongly 
refractive,  transparent,  rhombic  crystals,  melts  at  97°,  can  be  distilled 
unchanged  under  reduced  pressure,  and  is  soluble  in  other  and  ben- 
zene.    The  aqueous  solution  gives  a  violet  coloration  with  ferric  chlo- 
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ride,  which  on  addition  of  hydrochloric  acid  changeRto  emendd-^^reen. 
The  same  substance  is  obtained  by  redaction  of  La  Goste*s  paramido- 
quinoline  with  tin  and  hydrochloric  acid.  The  hydrochloride, 
C9N2Hi,,2HCl,  forms  snow-white,  hy^s^roscopic  needles,  and  melts  at 
244---246* ;  the  platinochloride,  C»H„N3,H,PtCl6,  is  a  yellow,  crystal- 
line powder;  the  picrate  forms  satiny,  siskin-green  crystals  melting  at 
176° ;  the  oxalate  melts  at  168*".  The  f^toc^/^Z-compound,  CJB.l2^^AAiu 
crystallises  i^  coBcentrically-gronped  white  needles,  and  melts  at 
172^ 

In  addition  to  the  method  given  by  La  Coste  (Abstr.,  1883,  811), 
paramidoqninoHn«  can  be  prepared  by  converting  sulphanilic  acid  into 
paraquinolinesulphonic  acid  by  Skranp's  method,  converting  this  into 
parahydroxyqninoline  by  fusion  with  potash,  and  heating  the  latter 
with  ammonio-zinc  chloride  for  10  honrs  at  270 — 280**. 

When  paramidoqninoline  is  dissolved  in  methyl  alcohol  and  heated 
with  excess  of  methyl  iodide  in  a  reflux  apparatus  for  some  hours,  it  is 
converted  into  dimethamidomethylhydroquinoUne  dimethiodidej 

C9NH9Me-NMe„2MeI ; 

this  forms  nearly  white  crystals  melting  at  171°. 

ParadiJiitrosotetrahydroqutnoHne,  CjHjNsOijis  prepared  by  treating  an 
acetic  acid  solution  of  paranitrosohydroquinoline  with  the  calculated 
quantity  of  sodium  niti-ite ;  it  forms  long,  moss-green  needles,  melts 
at  98*,  and  explodes  at  a  slightly  higher  temperature ;  it  gives  Lieber- 
mann's  reaction. 

When  solutions  of  paranitrosohydroquinoline  and  phenylhydrazine 
are  mixed,  a  substance  crystallising  in  lustrous,  yellow  plates  is  ob- 
tained ;  it  melts  at  126°  with  explosion. 

When  toluquinoline  prepared  from  orthotoluidine  is  hydrogenised 
and  converted  into  the  corresponding  nitroso-com pound,  a  heavy, 
yellowish  oil  is  obtained.  When  this  is  dissolved  in  an  equal  quan- 
tity of  absolute  alcohol  and  as  much  again  alcoholic  hydrogen  chlo- 
ride added,  there  separates  after  some  hours  the  hydrochloride  of  the 
isomeric  nitroso-compound.  By  treatment  with  ammonia,  the  free 
base  doHioNaO  is  obtained,  and  after  cryi^tallisation  from  benzene 
forms  steel-blue  crystals  of  metallic  lustre  which  melt  at  140".  When 
reduced,  it  yields  a  paramidotoluhydroqu incline,  whose  aqueous  solu- 
tion gives  with  ferric  chloride  the  characteristic  red  coloration,  turn- 
ing emerald-green  on  addition  of  hydrochloric  acid;  the  hydrochloride, 
C,oH,«NaCla,  melts  at  166\ 

Paranitrosotetrahydroquinolineis  converted  into  paramidoqninoline 
under  certain  conditions ;  this  change  occurs  very  slowly  if  the  sul>- 
stance  is  moistened  with  hydrochloric  acid  and  left  to  itself,  or  if  the 
hydrochloride  is  heated  at  105**,  but  it  is  most  complete  if  an  aqueous 
solution  of  the  hydrochloride  is  left  for  some  days  in  the  warm  or  is 
heated  in  a  reflux  apparatus  for  a  few  hours.  A.  J.  G. 

Orthohydrozyquinaldinecarboxylio  Acid.  By  W.  Konio  (5er., 
21,  883 — 884). — Orthohydroxyqutnaldinecarhoxylic  acid, 

OH-CNHiMe-COOH, 

is  prepared  by  heating  the  potassium  compound  of  orthohydroxquin- 
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aldine  with  liquid  carbonic  anhydride  in  an  autoclave  for  six  to  seven 
hoars  at  180 — 190°,,  It  crystallises  with  1  mol.  HaO  in  long,  golden- 
yellow  needles,  becomes  anhydrous  at  120"*,  and  melts  at  207''  with 
decomposition  into  orthohydroxyqainaldine  and  carbonic  anhydride. 
It  is  sparingly  soluble  in  cold,  more  soluble  in  hot  water  or  alcohol, 
insoluble  in  ether.  The  aqueous  solution  gives  a  cherry-red  colora- 
tion with  ferric  chloride.  A.  J.  G. 

Sparteine.  By  F.  B.  Ahbens  {Ber.,  21,  825— 832).— As  the  re- 
dnction  and  oxidation  of  sparteiine  (Abstr.,  1887,  1056)  threw  no 
light  on  its  constitution,  it  seemed  necessary  to  have  recourse  to  more 
energetic  reactiims  in  order  to  investigate  this  question. 

When  sparteine  is  heated  with  seven  to  eight  times  its  weight  of 
t'>7  per  cent,  hydriodio  acid  for  ^yq  hours  in  sealed  tubes  at  200*,  it 
yields  methyl  iodide  and  a  new  base,  CuHs4N2,  which  distils  at  about 
276°,  and  has  a  strong,  peculiar  odour.  Its  platinochloride  forms 
small,  yellowish-red  crystals,  nnd  blackens  and  discomposes  at  230'' ; 
the  aurochloride  meltH  at  157*^.  As  it  readily  yields  a  nitroso-cora- 
pound,  it  must  be  a  secondary  base,  and  it  follows  that  the  eliminated 
methyl-group  must  have  been  united  to  nitrogen. 

When  sparteine  is  distilled  with  five  times  its  weight  of  lime,  it 
yields  ethylene,  propylene,  7-piooline,  and  a  very  small  quantity  of  a 
tertiary  base  thit  could  not  be  identified  with  certainty,  whilst  when 
passed  through  tabes  heated  to  dull  redness,  pyridine,  7-piooline,  a 
small  quantity  of  a  secondary  base,  ethylene,  propylene,  non-aromatic 
hydrocarbons,  ammonia,  and  hydrogen  cyanide  are  obtained.  The 
aurochloride  of  the  secondary  base  melts  at  172°. 

From  these  investigations  the  author  considers  it  probable  that  the 
sparteine  molecule  contains  two  pyridine-rings,  and  that  these  are 
hydrogeuised,  seeing  that  pyridinecarboxylic  acids  cannot  be  obtained 
on  oxidation  {loc.  cit,)^  nor  can  more  than  two  hydrogen-atoms  be 
taken  up.  With  regard  to  the  side-chains,  there  is  one  methyl-gi'oup 
attached  to  nitrogen  and  another  united  to  one  pyridine-ring  at  the 
'/-position,  and  probably  also  there  is  a  side-chain  of  three  carbon- 
atoms.  A.  J.  O. 

Optical  Rotatory  Power  of  Papaverine.  By  G.  Goldschmiedt 
Monatsh.,  9,  42 — 44). — Several  observations  made  with  pure  papa- 
verine show  that  the  compound  is  inactive.  The  results  confirm 
the  correctness  of  the  Bel-Van*t  Hoff  theory,  and  at  the  same  time  give 
important  support  to  the  author's  papaverine  formula  (Abstr.,  1886, 
478;.  As  papaverine  and  laudanine  were  hitherto  the  only  excep- 
tions to  the  rule  that  derivatives  of  active  substances  are  also  active, 
and  as  papaverine  is  shown  in  the  present  paper  to  form  no  exception, 
it  is  suggested  that  a  renewed  examination  of  laudanine  is  desirable 
(compare  Hesse,  Annalen,  176,  198).  N.  H.  M. 

Narceine.  By  A.  Glaus  and  A.  Mkixneb  (/.  pr.  Ghem,  [2],  37, 
1 — 9). — In  a  previous  paper  (Abstr.,  1885,  996),  one  of  the  authors 
d^spribes  a  substance  obtained  by  treating  commercial  parce'iae  witbl 
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pOtassiam  permanganate.     This  proves  to  be  pare  narceine ;  it  melts  ' 
at  162°  (uncorr.).     The  platinochloride  (C2aH„N09)«,H,PtCle,  crystal- 
lises in  golden-yellow  needles,  melting  at  195°  (unoorr.). 

On  oxidising  narceine  (1  mol.)  with  potassium  permanganate 
(4J  mols.),  narceinic  acid,  CnHisNOs  +  8H,0,  is  formed.  It  crystal* 
lises  froni  hot  water  in  forms  belonging  to  the  rhombic  or  monoclinic 
system.  Thetrisodiam  salt,  CuHiaNOnNa,,  dissolves  readily  in  water, 
from  which  it  is  precipitated  by  alcohol.  The  disodinm  salt, 
GuHisNOsNas  +  5HaO,  crystallises  from  water  in  small,  oolovriess 
needles,  melting  at  85'  (nncorr.).  The  monosodiam  salt,  CijHuNOgNa 
-f  4^H20,  also  crystallises  in  small  needles,  and  dissolves  readily  in 
water.  The  barium  salt,  (CiiH„N08)»Ba,  -h  5H,0,  is  fairly  solnbla 
in  water.  At  180 — 200**,  narceinio  acid  yields  carbonic  anhydride, 
dimethylamine,  and  a  dihydroxynaphthalenedicarh<MDyUc  add, 

CmP4(0H),(C00H)„ 

which  is  best  pnrified  by  sublimation,  and  crystallises  in  long  needles, 
melting  at  162**  (uncorr.).  It  dissolves  readily  in  ether  and  chloro- 
form, but  is  almost  insoluble  in  water  and  alcohol.  Both  the  normal 
sodium  salt,  CnH40eNa,  -f  60H„  and  the  acid  salt,  CisHfOeNa  + 
5^H20,  crystallise  in  smiJl,  colourless  needles.  On  reduction  with 
hydriodic  acid,  a  naphthalenedicarbozylic  acid  is  formed,  melting  at 
250 — 253**,  and  seeming  to  agree  in  properties  with  the  7-naphtha- 
lenedicarboxylic  acid  described  by  WichelhauB  and  Darmstadter 
(Annalen,  162,  309).  G.  T.  M. 

Cinclionigine.  By  E.  Junqfleisoh  and  E.  Li^^oer  (Compt.  retid., 
106,  367 — 360). — OinchonigtJie,  CisHnNiO,  is  obtained  by  heating  the 
hydrochloride  (this  vol.,  p.  380  and  507)  with  soda  and  extracting 
with  ether.  When  the  ether  is  distilled  ofiP,  an  oily  residue  is  left,  which 
in  contact  with  dry  air  gradually  changes  to  a  colourless,  crystalline 
mass.  If  recrystallised  from  anhydrous  ether,  cinchonigine  forms 
short.,  balky,  highly  refractive,  colourless  prisms,  which  melt  at  128°. 
It  distils  regularly  under  reduced  pressure.  In  a  1  per  cent,  solution 
in  alcohol  of  97°,  the  rotatory  power  [«]©  =  — 60'1" ;  in  a  solution  of 
half  the  strength,  [ajo  =  —61*16°.  In  a  1  per  cent,  solution  in 
hydrochloric  acid  containing  2  mols.  of  the  acid  to  each  molecule  of 
base,  [«]d  =  —4070*';  with  twice  the  proportion  of  acid  [oiJd  = 
-38-2r. 

Cinchonigine  is  slightly  soluble  in  water,  and  is  alkaline  to  litmus, 
but  neutral  to  phenolphthalem.  It  is  very  soluble  in  methyl,  ethyl, 
and  amyl  alcohols,  chloroform,  benzene,  and  acetone,  bat  is  less  soloble 
in  anhydrous  ether.  The  acid  solutions  are  not  fluorescent.  Cincho- 
nigine yields  the  same  products  of  decomposition  as  cinchonine. 

Cinchonigine  forms  basic  salts  which  ara  feebly  alkaline  to  litmus, 
and  normal  salts  which  have  an  acid  reaction  aud  are  usually  crystal- 
line, stable,  and  soluble  in  water.     The  basic  hydrochloride^ 

CwHoNaCHCl  +  HaO, 

forms  large,  colourless,  highly  refractive,  prismatic  needles,  which 
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melt  at  213^,  and  decompose  withont  volatilising.  It  is  only  slightly 
soluble  in  cold  water  bnt  dissolves  more  readily  at  100**.  In  a  1  per 
••ent.  aqneons  solution,  the  rotatory  power  [»]d  =  — 65'41*.  The. 
platinochloride,  CiJ3.tiSiO,H2PtC]%  -f-  HjO,  forms  small,  bright-orange 
prisms  only  slightly  soluble  in  warm  water.  The  htigic  hydrohromide^ 
analogous  in  composition  to  the  chloride,  crystallises  from  boiling 
water  in  short,  slightly  efflorescent  prisms,  which  melt  at  218*5 °,  and 
are  only  slightly  soluble  in  cold  water.  The  basic  hydriodide  crystal- 
lises in  non-efflorescent,  prismatic  needles,  which  melt  at  228°.  The 
normal  hydriodide,  CifH«N20,2HI  -f  H2O,  is  obtained  by  cooling  a 
solution  of  the  preceding  compound  mixed  with  hydnodic  acid.  It 
forms  bright-yellow  crystals,  which  are  only  slightly  soluble  in  water, 
and  are  decomposed  by  light,  with  liberation  of  iodine.  The  normal 
dextrotarfrate  crystallises  with  7  mols.  H20  in  long,  prismatic  needles. 
It  is  much  less  soluble  than  the  basic  tartrate.  The  ha^ic  oxalate 
forms  needles,  which  if  left  in  the  mother-liquor  change  to  large, 
efflorescent,  very  soluble  tables,  containing  5  mols.  HaO.  The  same 
crystals  are  obtained  by  spontaneous  evaporation  of  the  solution.  The 
basic  chromate  is  crystalline ;  the  basic  snlphute  forms  highly  solable 
needles ;  the  thiocyanate  is  crystalline  and  only  slightly  soluble,  and 
unites  with  zinc  thiocyanat<e  to  form  a  bulky,  amorphous,  coloarless, 
insoluble  compound  ;  the  aurochhride  is  pale-yellow  and  amorphous. 

Oinchonigine  methiodide,  Ci9H22N20,MeI,  obtained  by  mixing  ethereal 
solutions  of  cinchonigine  and  methyl  iodide,  crystallises  from  alcohol 
in  colourless,  anhydrous  needles,  which  melt  with  decomposition  at 
263*.  It  is  slightly  soluble  in  water  or  cold  alcohol,  very  soluble  in 
uhloroform,  acetone,  and  amyl  alcohol ;  insoluble  in  ether  or  benzene. 
Methyl  chloride  forms  an  analogous  compound. 

Cinchonigine  ethiodide,  obtained  in  a  similar  manner,  forms  large, 
lemon-yellow  prisms,  which  contain  2H«0.  It  melts  at  232°,  with 
slight  decomposition,  and  is  more  soluble  than  the  methyl-derivative 
in  alcohol  or  water.  Ethyl  bromide  forms  a  similar  compound,  which 
melts  at  217"  with  decomposition,  and  is  very  soluble  in  water,  chloro- 
form, ethyl  alcohol,  and  acetone,  but  is  insoluble  in  ether  or  benzene. 

C.  H.  B. 

Colchicine.  By  S.  Zeisel  (Monatsh.,  9,  1—30;  compare  Abstr., 
1887,  284).— Determinations  of  methoxyl  (Abstr.,  1886,  493  and 
1079),  in  colchicine  and  colchice'ine,  showed  that  the  former  contains 
four,  and  the  latter  three  methoxyl-groaps. 

When  colehiceine  is  heated  on  a  water-bath  with  hydrochloric  acid, 
acetic  acid  distils,  and  a  mixture  of  the  hydrochlorides  of  trimethyU 
colchicine,  dimetbylcolchicinic  and  colchinic  acids  are  obtained.  The 
residue  is  diluted  with  a  little  water,  and  extracted  with  chloroform, 
which  takes  up  only  the  first  mentioned  of  the  three  hydrochlorides. 

Trimethyholchicinic  acid,  C00H'Ci8H»(0Me)a-NH,,  is  obtained  by 
precipitating  the  hot  aqueous  solution  of  the  hydrochloride  with  the 
exact  amount  of  potash ;  it  forms  microscopic  prisms,  with  2  mols.  H3O, 
melts  at  159**,  and  decomposes  when  heated  for  a  long  time  at  150°. 
The  hydrochloride  forms  lustrous,  yellowish-white  plates,  moderately 
solable  in  cold  water,  with  bright-yellow  colour;  the  aqueoas  solution 
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reddens  litmus.     In  its  general  behaviour  to  alkaloid   reagents,  it 
resembles  colchiceine  hydrochloride.     The  platinockloride, 

(Ci9H«N05)a,H2PtCl6  +  2H,0, 

crystallises  in  groups  of  yellow  needles. 

Dimeihylcolchinic  acidj  CJOOH*CwH9(OMe)4(OH)-NH2,  is  prepared 
by  precipitating  a  2  per  cent,  solution  of  the  hydrochloride  with  the 
necessary  amount  of  aqueous  soda ;  the  crystals  (with  4^  mols.  HaO) 
melt  at  141 — 142''.  The  hydrochloride  (with  1  mol.  H»0)  is  rather 
sparingly  soluble  in  water  and  alcohol. 

Colchicinie  acid,  COOH'Ci6H9(OH)a*NH»,  was  not  obtained  quite 
pure,  or  in  a  crystalline  form.  The  dilute  hydrochloric  acid  solution 
gives  an  intense  brownish-red  coloration  with  ferric  chloride. 

Acetotrimethylcolchidnamide,  NHAc"Ci»H9(OMe)3'CONH2,  is  formed 
when  ]  0*5  grams  of  colchicine  is  heated  with  15  c.c.  of  5  percent, 
alcoholic  ammonia  for  four  hours  at  100°.  A  reaction  seems  to  take 
place  in  the  cold,  as  the  mixture  becomes  rod  after  some  hours,  or 
greenish  when  seen  in  thin  layers.  The  liquid  shows  a  characteristic 
absorption  spectrum;  this  disappears  after  the  solution  has  been 
lieated  for  four  hours  at  100*.  The  amide  is  crystallised  from  hot 
alcohol,  trom  which  it  separates  in  two  forms,  of  which  the  one  crystal- 
lises in  the  rhombic  system,  with  1  mol.  EtOH.  It  is  readily  soluble 
in  dilute  hydrochloric  acid ;  almost  inaulnble  in  water.  When  the 
alcoholic  solution  is  heated  with  aqueous  soda  at  110°,  colchiceine  is 
formed.  The  hydrochloride^  platinochloridej  and  aurochloride  were 
prepared.  The  solution  of  the  base  in  dilute  alcohol  gives  an  intense 
brown  coloration  with  ferric  chloride.  When  the  strong  hydrochloric 
acid  solution  of  the  amide  is  treated  with  a  small  amount  of  potassium 
nitrite,  it  acquires  a  splendid  violet  colour.  Several  other  reactions 
are  described.  N.  H.  M. 

Compounds  of  Oelatin  with  Tannin.  By  C.  BdrriNGEB 
(Annalen,  244,  227 — 232). — The  precipitate  produced  by  gelatin  in  a 
solution  of  tannin  contains  16  5  per  cent,  of  nitrogen,  corresponding 
with  34  per  cent,  of  tannin.  The  precipitate  is  decomposed  by  water 
at  150°,  yielding  a  solution  whidi  gives  an  abnndant  precipitaie  witii 
tannin. 

The  precipitate  produced  by  gelatin  in  a  solution  of  oak-bark  tannin 
contains  9*5  per  cent,  of  nitrogen,  corresponding  with  42*7  per  cent, 
of  tannin.  It  is  decomposed  by  water  at  150*,  yielding  three  pro- 
ducts, which  are  respectively  freely  soluble  in  cold  water,  soluble  in 
hot,  and  insoluble  in  water. 

Hide  tanned  with  oak- bark  behaves  in  a  similar  way.  The  portion 
insoluble  in  water  slowly  dissolves  in  alkalis  and  alkaline  carbonates. 

W.  C.  W. 

Urolisdmatoporphyrin  and  Allied  Pigments.  By  G.  A. 
MacMunn  (Proc,  Physiol  Soc,  1888,  5— 6).— In  the  study  of 
urinary  pigments,  it  is  necessary  to  pay  attention  to  certain  feeble 
bands  in  the  red  half  of  the  spectrum  which  have  been  overlooked  by 
many  previous  observers.  The  following  reagents,  ammonia,  ammonio- 
zinc  chloride,   zinc  chloride   alone,  and  aquoQUS  Cfod^^  <^U4e   ohor. 
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racterisHc  dianges  in  nrinaiy  pi^^ents.  From  a  study  ojp  these 
changes,  the  following  conclasions  are  drawn  : — (1.)  Two  entirely 
distinct  sabstances  have  been  incladed  by  physiologists  nnder  the 
name  nrobilin,  namely,  that  of  normal  and  that  of  pathological  urine. 
(2.)  Hydrobilirubin  is  not  identical  with  either.  (3.)  Normal  uro- 
bilin is  identical  with  a  pigment  produced  by  the  action  of  peroxide 
of  hydrogen  on  acid  heematin,  and  sabsequent  brief  reduction  with 
sodium  amalgam ;  pathological  urobilin  cannot  as  yet  be  traced  defi- 
nitely to  its  source,  but  it  is  very  closely  related  to  normal  urobilin. 
(4)  Hydrobilirubin  and  human  stercobilin  are  not  identical ;  but  in 
the  cat  the  pigment  of  the  fasces  appears  to  be  hydrobilirubin. 
(5.)  Stercobilin  and  pathological  urobilin  appear  to  be  closely  con- 
nected ;  both  are  probably  derived  from  hsematin,  and  not  directly 
from  biliary  pigments.  (6.)  UrohaeraatiO porphyrin  (called  by  le  Nobel 
isohsBmatoporphyrin,  see  Abstr.,  1887,  1127)  is  beyond  doubt  a  redac- 
tion prodact  of  hsematin,  and  the  urobilinoidin  of  le  Nobel  is  its 
chromogen;  this  ohromogen  is  sometimes  present  in  pathological 
urine.  Urohsematoporphyrin  has  been  found  in  the  urine  of  patients 
suffering  from  rheumatism,  pericarditis,  Addison's  disease,  cirrhosis 
of  the  liver,  croupous  pneumonia,  Hodgkin's  disease,  measles,  typhoid 
fever,  and  meningitis.  The  band  at  F  in  the  spectrum  of  this  snb- 
sta^nce  is  not  removed  by  ammonia ;  in  this  it  resembles  stercobilin, 
but  differs  from  urobilin  and  from  hydrobilirubin. 

W,  D.  H. 
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Influence  of  Diet  on  the  Elimination  and  Absorption  of 
Carbon.  By  M.  Hanriot  and  C.  Rtchbt  (Gompt  refid.,  106,  419 — 
422). — An  account  of  experiments  on  the  products  of  respiration  of 
a  man  existing  on  a  mixed  diet  of  nitrogenous,  fatty,  and  amylaceous 
food.  The  influence  of  each  ingredient  in  the  diet  will  be  determined 
by  subsequent  experiments.  The  ratio  of  oxygen  absorbed  to  car- 
bonic anhydride  produced  remains  constant  under  constant  conditions, 
hence  it  would  seem  that  respiration  is  regulated  automatically. 
During  digestion  the  ratio  rises,  that  is  to  say  tbere  is  an  increased 
absorption  of  oxygen.  C.  H.  B. 

Influence  of  Diet  on  Respiratory  Changes.  By  M.  Hanriot 
and  C.  EiCHET  (Compt.  rend,,  106,  496 — 49«). — This  paper  con- 
tains details  of  experiments  which  show  that  respiration  is  in- 
creased by  taking  food,  but  almost  solely  when  the  food  consists 
of  carbohydrat/cs.  Nitrogenous  and  fatty  foods  have  little  effect  on 
the  respiratory  process.  Amylaceous  food  increases  the  volume  of 
air  respired  and  the  quantity  of  oxygen  absorbed,  but  its  effect  is 
most  strongly  marked  in  the  increased  production  of  carbonic 
anhydride.  The  percentage  proportion  of  oxygen  absorbed  and 
carbonic  anhydride  produced  varies  but  little  during  repose.     The^ 
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oxygen  absorbed  lamonnts  on  an  average  (o  4*2  per  cent,  of  the  air 
inspired,  with  variations  between  3'4  and  4' 7,  whilst  the  quantity 
of  carbonic  anhydride  produced  is  on  an  average  3*4  per  cent,  of  the 
air  expired,  with  variations  between  2' 7  and  4*2.  A  healthy  adult 
man  inspires  8  litres  of  air  per  hour  per  kilogram  of  body- weight,  with 
formation  of  0*5  gram  of  carbonic  anhydride  and  absorption  of 
0*45  gram  of  oxygen.  During  digestion,  the  volume  of  air  inspired 
increases  to  9  litres  per  kilogram  per  hour,  with  formation  of 
0*6  gram  of  carbonic  anhydride  and  absorption  of  0*5  gram  of  oxygen. 

0.  H.  B. 
Volatile  Bases  in  the  Blood  and  Breath.  By  B.  Wttrtz  (Chmpt, 
rend.,  106, 213 — 214). — The  air  expired  from  the  lungs  was  passed  into 
a  1  per  cent,  solution  of  oxalic  acid,  care  being  taken  to  prevent  the 
introduction  of  saliva  or  solid  particles.  When  several  cubic  metres 
had  been  passed  through,  the  liquid  was  neutralised  with  calcium 
carbonate,  mixed  with  a  few  drops  of  lime-water,  filtered,  exactly 
neutralised  with  hydrochloric  acid,  and  evaporated  in  a  vacuum. 
Ammonium  chloride  is  the  chief  product,  but  is  mixed  with  the 
hydrochloride  of  an  organic  base  which  gives  precipitates  with  Bon- 
chardat*s  reagent  and  mercuric  potassium  iodide.  It  forms  a  soluble 
aurochloride,  and  a  soluble  platinochloride  which  crystallises  in  short 
needles  and  seems  to  be  identical  with  the  platinochloride  of  a  volatile 
base  obtained  from  the  blood.  A  solution  of  the  hydrochloride  heated 
at  IOC  has  a  peculiar  and  characteristic  odour.  C.  H.  B. 

Action  of  Acids  on  the  Functianal  Activity  of  the  Human 
Stomach  and  their  Therapeutical  Application.  By  W.  Jaworski 
(Oh^ni,  Centr,,  1887,  1560—1561,  from  D.  Med.  W.,  18,  792—7^6). 
— The  results  of  the  investigation  of  the  action  of  hydrochloric, 
lactic,  acetic  and  carbonic  acids  are  as  follows  : — (1.)  The  mucus  is 
precipitated  in  the  stomach  by  the  acids.  (2.)  Cell  nuclei  appear  in 
the  stomach  contents,  especially  after  the  introduction  of  hydro- 
chloric acid.  (3.)  The  stomach  contents  show  an  increased  biuret 
reaction,  again  most  marked  after  hydrochloric  acid.  (4.)  Large 
doses  of  acid  usually  tsause  an  inflow  of  bile  into  the  stomach.  (5.)  The 
Bccretion  of  pepsin  is  assisted  materially  by  acids,  whilst  the  secretion 
of  hydix)chloric  acid  is  only  very  slightly  influenced,  or  not  more  so 
than  it  woald  be  by  the  introduction  of  distilled  water.  (6.)  200  c.c. 
of  normal  acid  disappear  from  the  stomach  in  1^  to  l-j^  hours. 
(7.)  After  long-continued  consumption  of  acid,  the  secretion  of  hydro* 
chloric  acid  was  checked.  (8.)  With  lai'ge  quantities  of  hydro- 
chloric acid,  the  subjective  stomach  symptoms  do  not  appear,  or 
only  in  a  slight  degree.  (9.)  The  difference  between  the  action  of 
acids  and  salt.s  of  the  alkalis  on  the  digestive  function  of  the 
stomach  is  that  alkalis  dissolve  mucus  and  hinder  secretion  of 
pepsin,  whereas  acids  precipitate  the  mucus  and  induce  the  secretion 
of  pepsin.  After  the  disappearance  of  alkalis  from  the  stomach, 
an  increased  seci'etion  of  hydrochloric  acid  follows,  but  aft^er  the 
disappearance  of  acids  there  is  none,  or  only  a  slight  secretion. 

Both  agree  in  this,  that  after  long  use  in  Inrge  quantities  they 
check  the  secretion  of  hydrochloric  acid  or  cause  it  to  cease. 
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In  mncons  catarrh  of  the  stomaoh  which  accompanies  in  most  cases 
carcinoma  of  the  stomach,  the  acidity  and  the  secretion  of  pepsin  are 
prohably  reduced  by  the  action  of  the  mucns.  In  pathological  cases 
of  this  kind,  a  lai^er  quantity  of  hydrochloric  acid  should  be  used  for 
therapeutical  purposes.  The  author  supplements  his  previous  state- 
ments respecting  carbonic  anhydride.  Carbonic  anhydride  both  as  a 
gas  and  dissolved  in  water  favours  the  secretion  of  hydrochloric  aoid^ 
(in  contradistinction  to  the  above-mentioned  acids)  and  pepsin  and 
consequently  the  digestive  power  of  the  gastric  juice.  It  assists  also 
in  increasing  the  mechanical  activity  of  the  stomach. 

The  concluding  part  of  the  paper  contains  remarks  on  the  clinical 
use  of  the  acids,  J,  P.  L, 

Amount  of  Acid  in  the  Stomach  on  an  Amylaceous  Diet 

By  J-  Rosenheim  (Chem,  Centr,,  1887,  1561,  from  Med,  Centr,^  25, 
865 — 866). — In  healthy  subjects,  after  ingestion  of  50  grams  of 
wheaten  bread  and  150  c.c.  of  water,  the  following  results  were  ob- 
tained. : — (1.)  15  minutes  after  the  commencement  of  the  experiment 
0*3  part  in  1000  of  free  hydrochloric  acid  was  present,  the  quantity 
quickly  increased  to  1  part  in  1000  after  30  minutes;  at  which  point 
it  remained  constant  until  the  complete  elimination  of  the  chyme 
from  the  stomach.  (2.)  Lactic  acid  is  present  throughout  in 
moderately  uniform  amount.  (3.)  Volatile  acids  are  always  present 
although  only  in  traces.  In  pathological  conditions,  the  free  hydro- 
chloric acid  present  15  minutes  after  the  commencement  of  the 
experiment  varies  from  01  in  1000  in  carcinoma  to  1  in  1000  in  ab- 
normal acidity.  After  ingestion  of  pure  carbohydrates  on  an  empty 
stomach,  the  free  hydrochloric  acid  both  in  normal  and  pathological 
cases  was  sensibly  less  than  in  the  previous  experiment.  Only  0*2 
part  of  hydrochlorio  and  0*2  part  of  lactic  acid  in  1000  were  found 
after  one  hour's  digestion. 

Finally,  if  boiled  starch  is  introduced  into  the  stomach  with  careful 
exclusion  of  saliva,  large  quantities  of  hydrochloric  acid  and  an 
approximately  equal  amount  of  lactic  acid  were  always  found. 

J.  P.  L. 

Free  Hydrochloric  Acid  in  the  Stomach  Contents.  By  A. 
GtJNZBURG  (Chem,  Gentr,,  1887,  1560,  from  Med,  Gentr.,  40).— The 
method  depends  on  the  phloroglucinol-vanillin  test  of  Wiesner  and 
Singer,  which  gives  a  red  colour  with  hydrochloric  acid.  The 
reagent  consists  of  2  parts  of  pbloroglucinol,  1  part  of  vanillin,  and 
30  parts  of  rectified  spirit.  A  few  drops  of  the  filtered  gastric  juice 
is  mixed  with  a  like  quantity  of  the  reagent  and  carefully 
evaporated  in*  a  small  capsule,  red  crystals  or,  if  much  organic  matter 
(especially  peptone)  be  present^  a  red  paste  is  formed.  The  reaction 
takes  place  with  1  part  hydrochloric  acid  in  10,000,  but  not  with 
1  in  20,000. 

In  many  oases  in  consequence  of  acid  albuminates,  there  is  no  re- 
action. For  quantitative  estimations,  the  reaction  is  not  of  much 
value,  although  an  approximation  can  be  obtained  by  diluting  the 
original  gastric  juice  gradually  with  successive  known  quantities  of 
water  until  the  lunit  of  reaction  1  in  20,000  is  attained.       J.  P.  L. 
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Does  Cellulbee  Economise  the  Decomposition  of  Proteid  in 
the  Nutrition  of  Herbivora  P  By  H.  Weiskb  (Zeit.  Biol,  24, 
553 — 561). — V.  Knierem  (this  vol.,  p.  515)  has  recently  again  dis- 
puted the  conclusions  arrived  at  by  Weiske  and  others  on  this  sabjecf'. 
The  present  paper  is  a  reply  to  his  recent  criticismn,  and  in  it  the 
aathor  again  affirms  that  cellulose  does  not  economise  the  decomposi- 
tion of  proteid,  and  also  points  out  that  v.  Knierem 's  own  experi- 
ments may  be  so  interpreted  as  to  support  this  statement. 

W.  D.  B. 

Changes  Effected  by  Digestion  on  Fibrinogen  and  Fibrin. 
L.  C.  WooLD RIDGE  (Proc,  Roy.  8oc,,  43,  367 — 368). — Fibrinogen  is  a 
name  conveniently  given  to  a  group  of  prote'ids  which  can  be  con- 
verted into  fibrin,  which  exist  in  blood  plasma,  and  can  be  ob- 
tained from  almost  all  animal  tissues.  They  are  all  extremely 
easily  changed  by  precipitation,  are  soluble  in  water  (as  casein  is  dis- 
solved in  milk),  and  are  readily  precipitated  by  acetic  acid  and  dilute 
mineral  a(;ids  in  excess,  but  soluble  in  greater  excess.  On  adding 
pepsin  to  the  acid  solutions,  a  precipitate  appears  in  the  course  of  a 
few  hours,  which  is  soluble  in  dilute  alkalis,  and  on  incineration 
leaves  an  acid  ash  which  is  rich  in  phosphorus.  The  phosphorus  is 
stated  to  be  present  in  the  form  of  lecithin.  The  ash  also  contains 
iron.  The  fibrin  which  is  formed  from  these  fibrinogens  is  stated 
also  to  contain  lecithin,  but  is  entirely  soluble  in  artificial  gastric 
juice.  Ordinary  fibrin  obtained  by  whipping  blood  always  leaves  an 
undigested  residue,  due  partly  to  the  presence  of  admixed  white 
corpuscles  (Hammarsten),  partly,  however,  to  its  containing  un- 
changed fibrinogen.  W.  D.  H. 

Inflaence  of  Bile  on  Digestion.  By  S.  H.  C.  Martin  and  D. 
Willi iMS  (Proc.  Physiol.  Soc,  1888,  1). — In  artificial  digestion 
experiments,  it  was  found  that  bile  acids  very  considerably  accelerated 
the  amylolytic  action  of  the  pancreatic  juice.  Varying  percentages  of 
pig's  bile  in  a  solution  of  starch  (2  per  cent.)  were  used,  and  glycerol 
extract  of  pig*s  pancreas  added.  A  control  experiment  was  always 
made  with  bile  and  starch  alone.  It  was  found  that  the  iodine 
reaction  of  starch  disappeared  more  rapidly  from  the  solution  contain- 
ing bile  and  pancreatic  extract  than  from  that  containing  pancreatic 
extract  alone,  and  that  the  rapidity  of  disappearance  was  propoi- 
tionate  to  the  amount  of  bile  present  up  to  4  per  cent.,  beyond  which 
experiments  were  not  performed.  W.  D.  H. 

Influence  of  Bile  on  the  Digestion  of  Fats.  By  A.  Dastre 
(GompL  rend.,  106,  217— 220).— It  is  known  that  in  the  rabbit  the 
pancreatic  juice  alone  is  not  sufficient  to  effect  the  digestion  of  fats. 
The  author's  experiments  on  dogs  by  means  of  a  cholecysto-intestinal 
fistula,  produced  artificially,  show  that  bile  alone  is  equally  unable  to 
eifect  this  change.  It  follows  that  the  simultaneous  action  of  the 
pancreatic  juice  and  the  bile  is  essential,  and  it  would  seem  that  bile 
promotes  absorption  of  the  fats,  whilst  the  pancreatic  juice  is  an 
active  agent  in  their  decomposition.  C.  H.  B. 
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Stability  of  Oarbonio  Oxide  and  Oxalic  Acid  in  the  Animal 
Organism.  By  G.  Gaglio  (Chem,  Centr.,  1887,  1514  (from  Arch, 
exp.  Path,,  22,  236). — From  the  results  of  a  series  of  respiration 
experiments,  the  anthor  shows  that  carbonic  oxide  nndergoes  no 
oxidation  when  respired.  He  also  states  in  opposition  to  Porkowsky 
that  carbonic  oxide  is  not  oxidised  by  blood  ontside  the  body. 

Oxalic  acid  dissolved  in  pig's  blood  and  circnlated  through  pig's 
kidneys  for  several  honrs  only  showed  a  loss  of  7  per  cent.,  a  loss 
which  occnrred  when  oxalic  acid  was  simply  added  to  the  kidney 
without  circulation. 

The  same  result  was  obtained  in  feeding  experiments,  the  whole  of 
the  oxalic  acid,  with  the  exception  of  7  to  9  per  cent.,  being  recovered 
from  the  urine.  J.  P.  L. 

Coagnlation  of  the  Blood.  L.  C.  Wooldridoe  (Zeit  Biol,  24, 
!)62 — 663). — In  reply  to  the  criticisms  of  Kriiger  (this  vol.,  p.  305) 
Wooldridge  states  that  he  has  never  questioned  the  fact  that  lenco- 
ijytes  bring  about  coagulation  in  extravascnlar  plasma,  but  he  again 
states  that  as  soon  as  they  are  introduced  into  the  circulating  blood 
they  lose  this  property.  W.  D.  H. 

Chromatology  of  Sponges.  C.  A.  MacMunk  (Joum.  Physiol,  9, 
l-r-25). — Out  of  the  12  species  of  British  sponges  examined,  10 
(enumerated)  were  found  to  contain  chlorophyll ;  Krukenberg  and 
other  observers  have  figured  the  dominant  chlorophyll  band  in  eight 
others.  Probably  Krukenberg  (Qrundzuge  einer  vergleich,  Physiol 
der  Farbstoffe,  1884)  used  solutions  which  were  too  dilute  to  show 
the  remaining  bands,  or  examined  only  thin  layers  of  the  (solutions. 
Lipochromes  occur  in  nearly  all  sponges,  and  a  histohaematin  in 
seven  of  the  sponges  examined.  A  pigment  resembling  a  floridine  (a 
class  of  red  pigments  described  by  Krukenberg)  occurs  in  Halichondria 
rosea,  in  addition  to  chlorophyll,  a  histohasmatin,  and  a  lipochrome. 
A  nranidine  (a  class  of  yellow  pigments  described  by  Krukenberg) 
occurs  in  Qrantia  coriacea,  in  addition  to  chlorophyll  and  a  lipochrome. 
This  uranidine,  like  Krukenberg's  aplysinofnlvin  (one  of  the  five 
]Mgment8  of  Aplysina),  and  others  of  the  same  class  was  changed  by 
boiling  to  dark-green.  With  regard  to  the  chlorophyll  present  in  so 
many  sponges,  it  was  found  to  resemble  plant  chlorophyll  very 
closely.  The  lipochrome  constituent  or  constituents,  however,  reacted 
differently  from  the  lipochrome  constituents  of  plant  chlorophyll,  as  it 
remained  unchanged  by  the  action  of  iodine  in  iodide  of  potassium, 
and  the  fractional  method  did  not  separate  the  chlorophyll  constituents 
(Hansen's  "  chlorophyll-gi-een  "  and  "  chlorophyll-yellow  ")  so  com- 
pletely as.  in  the  case  of  plant  chlorophyll.  In  these  two  points,  it 
i-esembles  euterochlorophyll  (MacMunn,  Abstr.,  1885,  1242),  and 
proves  that  the  chlorophyll  is  of  purely  animal  origin.  Microscopic 
^earch  for  unicellular  alges,  moreover,  yielded  negative  results.  The 
fact  that  in  sponges  lipochromes  so  often  accompany  chlorophyll, 
and  sometimes  replace  it,  would  go  to  show  that  the  step  from  a 
lipochrome  to  a  chlorophyll  is  not  a  great  one;  and  it  is  highly 
probable  that  these  pigments  are  concerned  in  the  formation  of  fatty 
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matters  perhaps  from  the  waste  carbonic  anhydride  given  off  during 
the  katabolic  changes  in  the  tissnes,  and  from  the  water  in  whioh 
thej  are  bathed ;  carbohydrates  are  perhaps  similarly  formed.  This 
would  coincide  with  the  views  of  Schnnck  (Brit  Assoc,  Bep.^  1887),  who 
regards  chlorophyll  as  a  respiratory  pigment,  but  probably  a  carbonic 
acid-carrier,  not  an  oxyfiren-carrier.  In  sponges,  the  histohsematiD, 
when  present,  has  probably  the  function  of  an  oxygen- carrier. 

A  chart  of  spectra  with  measurements  accompanies  the  paper. 

W.  D.  H. 

Composition  of  Cow's  Milk.  By  P.  Vieth  (Analyst,  13,  46 — 
49). — The  analysis  of  12,663  samples  of  milk,  taken  throughout  the 
year  direct  from  the  railway  cans  upon  their  arrival  at  the  dairy, 
showed  an  average  of  3'82  per  cent,  of  fat  and  12*94  per  cent,  of  total 
solids.  In  addition,  2,948  samples  were  taken  by  inspectors  during 
the  delivery  of  the  milk  to  the  customers.  These  gave  a  general 
average  of  12*89  per  cent,  of  total  solids. 

An  investigation  of  the  changes  taking  place  in  the  milk  during 
delivery  to  customers,  was  made  by  taking  a  sample  from  the  can 
before  sending  it  out,  and  also  one  from  the  small  quantity  of  milk 
left  in  the  can  upon  its  return  from  its  round.  In  17*6  per  cent,  of 
the  cases,  the  latter  contained  more  fat  (0*1  to  0*34  per  cent.)  than  the 
former.  It  is  not  stated  whether  the  milk  iras  drawn  off  from  the 
bottom  of  the  can  or  dipped  from  the  top.  M.  J.  S. 

Formation  of  the  Colouring  Matter  of  Bile.  By  J.  Latsgben- 
BEBGBB  (Monatsh,,  9,  52—92). — Experiments  made  with  horses  are 
described  in  detail,  and  give  the  following  results : — The  bolouring 
raatt-er  of  bile  is  derived  from  the  colouring  matter  of  the  blood  with 
simultaneous  elimination  of  a  dark  pigment  containing  iron  (melanin). 
The  decomposition  takes  place  in  the  tissues  as  well  as  outside  the 
cells.  This  dissociation  of  the  hsBmoglobin  into  pigments  free 
from  iion  (chloleglobin)  and  pigments  containing  iron,  occur  both  in 
the  single  blood  corpuscles  and  in  the  conglomerates ;  in  the  former, 
the  rat«  of  decomposition  is  irregular,  which  seems  to  depend  on  the 
varying  age  of  the  single  red  corpuscles.  With  crystallised  haamo- 
globin  there  is  no  difference  in  time  required  for  the  decomposition  of 
single  portions  of  the  injected  mass. 

The  results  of  the  microscopic  examination  of  the  various  prepara- 
tions are  shown  in  coloured  diagrams.  N.  H.  M* 

Influence  of  the  Secretion  of  Outrio  Joioe  on  the  Quantity 
of  Chlorine  in  Urine,  By  G.  Stickee  (Chem.  Oentr.,  1887, 1561— 
1562,  from  BerL  KUn.  W.,  24,  768— 771),— A  rich  secretion  of  gastric 
juice  induces  transitorily  a  diminution  of  the  chlorides  in  urine,  if 
conditions  for  its  retention  in  the  stomach  or  its  secretion  from  the 
organism  are  given.  The  hourly  secretion  of  chlorine  increases 
gradually  and  progressively  after  the  chief  meal,  and  slowly 
diminishes  again  after  six  to  seven  hours.  With  the  increase  of 
chlorine,  the  activity  of  the  urine  lessens,  and  even  changes  into  a 
strongly  alkaline  reaction.  Towards  night  time,  a  strong  decrease  of 
the  secretion  of  chlorine  takes  place.    From  the  results  of  the  ezperi- 
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ments  no  direct  relation  between  peptic  digestion  and  secretion  of 
phosphates  in  nrine  can  be  recognised.  In  urine  which  showed  an 
alkaline  reaction,  a  tarbiditj  from  phosphates  was  regularly  produced 
after  a  short  time.  The  mean  acidity  of  the  whole  24  honfs'  nrine 
is  no  higher  on  days  with  paroxysms  of  excessive  acidity  than  on 
normal  days.  J.  P.  L. 

Phosphates  in  Urine  in  Different  Diseases.    By  L.  Yanni  and 

B.  Pons  (Ghem.  Gentr.,  1887,  1526,  from  Ann.  Ghim.  Farm.,  87, 
259 — 268). — The  authors  advance  the  following  conclusion  with  all 
reserve : — ^As  a  general  rule,  the  amount  of  phosphate  secreted  in  the 
urine  diminishes  in  diseases  of  the  brain  and  •spinal  cord,  and  fre- 
quently diminishes  in  cases  of  neurosis.  J.  P.  L. 

Urine  Reaction.  By  Aducco  (Arch.  Pharm.  [3]  25,  931,  from 
Ann.  Ghim.  Farm.,  1887,  369). — From  experiments  made  on  dogs 
which  were  compelled  to  run  until  exhausted  by  means  of  specially 
constructed  apparatus,  it  was  found  that  as  the  fatigue  increased,  the 
originally  acid  urine  became  gradually  less  acid,  neutral  and  finally 
alkaline.  Daring  rest,  the  reverse  progress  went  on.  The  alkaline 
reaction  was  caused  by  the  presence  of  carbonates  of  the  fixed  alkalis 
and  of  ammonia,  the  relative  amounts  of  which  were,  however,  not 
constant.  These  carbonates  are  the  products  of  reactions  proceeding 
in  the  tissues,  and  it  must  be  concladed  that  during  production  of 
fatigue,  such  substances  more  especially  are  used  up  as  yield  carbonic 
anhydride.  The  amount  of  urea  present  in  the  urine  during  the 
period  of  fatigue  is  decidedly  less  than  before  or  after  that  period. 

J.  T. 

Physiological  Action  of  Alkalis  and  Alkaline  Earths.  By 
Cruci  (Arch.  Pharm.  [3],  25,  931,  from  Ann.  Ghim.  Farm.,  1887, 
353). — Both  the  alkalis  and  the  alkaline  earths  increase  the  blood 
pressure  and  the  power  of  the  heart,  and  make  the  pnlse  slower  but 
fuller  and  stronger,  hence  are  stimulants  of  the  circulatory  organs. 
Although  the  symptoms  are  uniform,  the  mechanism  afEected  by  the 
various  elements  differs  considerably.  Potassium,  rubidium,  and 
cesium  directly  affect  the  muscular  apparatus,  sodium  and  magnesium 
act  on  the  nerve  elements,  lithium,  barium,  calcium,  and  stroutium 
act  in  both  ways.  These  considerations  show  that  the  alkalis  and 
alkaline  earths  act  as  stimulants  on  the  circulatory  system ;  this  is 
the  more  remarkable  when  it  is  remembered  that  the  acids  in  general, 
and  also  the  oxides  of  the  remaining  metals,  exert  a  more  or  less 
paralytic  action  on  that  system.  J.  T. 

Antiseptic  Properties  of  a-Naphthol.  By  J.  Maximovitch 
(Gompt.  rend.,  106,  366 — 368). — a-Naphthol  is  insoluble  in  cold 
water,  but  water  at  70**  dissolves  0*04  per  cent.  Alcohol  of  40  per 
cent,  dissolves  10  grams  of  a-naphthol  per  litre.  The  quantity 
required  to  prevent  the  development  of  microbes  varies  from  0*01  to 
0'04  per  cent.,  according  to  the  nature  of  the  microbe  and  the  nidus. 
tf-Naphthol  has  only  one-third  the  poisonous  action  of  jS-naphthol,  and 
only  one  seven-hundredth  of  that  of  mercuric  iodide.     The  fatal  dose 
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for  a  man  of  65  kilos,  ironld  be  about  585  grains ;  if  administered  bj 
subcntaneons  injection  the  dose  would  be  less. 

tf-Napbthol  is  superior  to  /3-naphtbol  bj  reason  of  its  greater  anti- 
septic properties  and  its  feebler  toxic  action.  C.  H.  B. 

Poisoning  by  Carbonic  Oxide.  By  N.  Gbi^hant  (OompL  rend^ 
106,  289). — The  blood  absorbs  carbonic  oxide  from  an  atmosphere 
containing  only  0*02  per  cent,  of  the  gas.  If  the  atmosphere  containn 
01  per  cent,  of  carbonic  oxide,  half  the  hsBmoglobin  in  the  blood  will 
combine  with  this  gas.  100  c.c.  of  the  blood  of  a  dog  poisoned  by  an 
atmosphere  containing  O'l  per  cent,  of  carbonic  oxide  contained  the 
following  gases: — 

Normal.  Poisoned. 

Carbonic  anhydride. . . .      47*0  e.c.  50*0  c.c. 

Oxygen 270    „  14'2    „ 

Nitrogen 1*5    „  1*5    „ 

On  treating  the  poisoned  blood  with  acetic  acid  at  100*,  it  evolved 
14*4  c.c.  of  carbonic  oxide. 

Ihe  analysis  of  the  gases  from  the  blood  is  of  great  value  in 
supposed  cases  of  fatal  poisoning  by  carbonic  oxide.  C.  H.  B. 

Toxic  Action  of  Bases  produced  by  Alcoholic  Fermentation. 

By  R.  WuKTZ  {Compt  rend,,  106,  363— 364).— The  base,  C,HioN„ 
isolated  by  Morin  (this  vol.,  p.  572)  exerts  a  moderate  toxic  action, 
and  produces  general  stupefaction  and  reduced  sensibility,  with 
frequent  micturition  and  dilatation  of  the  pupil,  which  becomes  in- 
sensitive to  light.  These  symptoms  are  followed  by  coma  and  death. 
When  administered  to  a  rabbit  by  subcutaneous  injection,  the  fatal 
dose  is  1  gram  per  kilo.  C.  H.  B. 
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New  Lactic  Acid  Ferment  occurring  in  Malt  Wort    By  P. 

Lindner  (CJiem.  Cmtr,,  1887,  1607,  from  Centr.  Bakt&riol,  2,  340— 
342).— Cultivations  of  this  sarcina  formed  oi^anisms  which  behave 
similarly  to  pediococcus  from  beer.  In  neutral  malt  extract,  it  produces 
a  sediment  and  cloudiness  as  well  as  a  strong  acid  reaction  after 
cultivation  for  24  hours  at  41°.  The  acid  is  lactic.  It  also  changes 
the  colour  of  the  nutrient  solution.  The  organism  does  not  grow 
actively  on  potato,  only  a  thin,  microscopical  film  being  formed.  It 
grows  very  well  on  gelatin  in  the  absence  of  air. 

Although  most  of  the  sarcina  isolated  from  beer  have  the  power  of 
forming  lactic  acid,  none  possess  it  to  such  a  degree  as  this  organism 
isolated  from  malt  wort.  The  author  provisionally  calls  it  Pediococcui 
aoidi  lactici,  J.  P.  L. 


Digiti 


ized  by  Google 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  623 

Influence  of  Certain  Rays  of  the  Solar  Spectrum  on  Root 
Absorption  and  on  the  Growth  of  Plants.  Bj  A.  B.  Qbiffitus 
and  Mes.  Griffiths  (Proc.  Boy.  Soe.  Edin^  123, 126 — 129).— Mustard 
and  bean  plants  grown  in  calcareons  soil,  to  which  had  been  added  a 
definite  amonnt  of  ferrous  sulphate,  were  exposed  daily  to  yarious 
portions  of  the  solar  spectrum.  Incineration  of  the  plants  showed 
that  the  greatest  amount  of  ferric  oxide  was  contained  in  those 
exposed  to  the  yellow-green  rays  D — B,  under  the  influence  of  which 
rays  also  the  greatest  amount  of  oxygen  is  evolved.  Examination  of 
the  plant  for  sulphur  as  representing  the  albuminoids,  which  must 
have  derived  their  sulphur  from  the  ferrous  sulphate,  showed  that  the 
maximum  of  albuminoids  was  attained  under  the  influence  of  the  rays 
D— E.  E.  W.  P. 

Plants  Free  from  Chlorophyll  acting  like  ChlorophylL-con- 
tainlng  Plants.  By  F.  Huppb  {Gkem.  Gentr.,\%S7,  1512,  from  Ntf. 
Vers,  zu  Wiesbaden,  60,  244 — 245). — From  researches  on  the  biology 
of  bacteria,  it  appears  that  the  qualitative  difierences  which  exist 
between  bacteria  and  other  plants  can  be  referred,  as  regards  their 
function,  to  some  common  origin.  There  is  sufficient  evidence  fco 
sbow  that  so  far  as  the  action  of  light  is  concerned,  gradation  exists 
between  functionally  undifFereutiated  protoplasm^  and  ordinary  chloro- 
phyll. 

The  author  corroborates  Heraeus's  statement  that  a  nitrifying 
organism  exists  which  can  synthesiso  carbohydrates  from  carbonic 
anhydride. 

The  assimilation  of  carbonic  anhydride  doe»  not  therefore  appear 
to  be  dependent  necessarily  on  a  specially  differentiated  part  of 
pi-otopiasm  like  chloi'ophyll.  J.  P.  L. 

Respiration  of  Yeast  Cells  at  Different  Temperatures.    By 

Gb^hant  and  Quinquaud  (Gompt.  rend,,  106,  609— 610). —The 
amount  of  carbonic  anhydride  evolved  and  of  oxygen  absorbed  by 
yeast  cells  in  pure  water  in  contact  with  a  known  volume  of  air  was 
determined  at  different  temperatures.  The  total  amount  of  carbonic 
anhydride  produced  and  of  oxygen  absorbed  increases  with  rise  of 
temperatare  from  0°  to  46*3°,  and  the  ratio  of  carbonic  anhydride  to 
oxygen  also  increases.  It  follows  that  the  respiration  of  yeast  is  not 
analogous  to  that  of  muKhrooms  or  of  plants  containing  chlorophyll, 
since,  according  to  Bonnier  and  Mangin,  the  ratio  of  carbonic  anhy- 
dride to  oxygen  does  not  vary  with  the  temperatDz*e  in  these  cases. 

C.  H.  B. 
Presence  of  Saccharose  in  Unripe  Potatoes.  By  E.  Schulzk 
and  T.  Seliwanoff  (Landw,  Versuchs-Stat,,  1887,  403— 407) .—When 
the  unripe  tubers  are  dried  and  extracted  with  90  per  cent,  alcohol, 
an  extract  is  obtained  which  yields  a  saocharate  with  strontium 
hydroxide.  The  saccharose  from  this  saocharate  the  authors  show  is 
identical  with  ordinary  cane-sugar.  H.  Miiller  (Landw.  Jalirhuch., 
1882,  774)  considered  that  saccharose  was  an  intermediate  product 
between  starch  and  glucose,  and  it  is  contended  that  the  research  now 
published  supports  this  theory.  E.  W.  P. 
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Deteotion  of  Saooliarose  in  Vegetable  Substances.     By  E. 

ScHULZB  (Landw,  Versuchs-Siat.,  1887,  408—413). — Employing  the 
stFontinm  process,  the  author  has  obtained  saccharose  ^m  the 
etiolated  shoots  of  potato  ttibei*s,  as  also  from  the  pollen  of  Pinug 
aylvestris,  carrots,  and  the  leaves  of  the  grape  vines.  It  appears  that 
the  strontiam  precipitate  in  addition  to  saccharose  contains  mellitose 
and  /3-galactan ;  mellitose  and  saccharose  are  readily  distingnishable 
by  their  crystals,  as  also  by  the  formation  of  invertin  by  the  one,  nnd 
the  production  of  mucic  acid  by  oxidation  of  mellitose.  To  obtain 
saccharose  in  a  crystalline  form,  when  mixed  with  mellitose  and 
galactose,  it  is  recommended  to  evaporate  the  solution  to  a  syrup,  and 
then  extract  with  hot  alcohol,  and  after  filtration  to  allow  crystallisa* 
tion  to  take  place  slowly.  E.  W.  P. 

Composition  of  Etiolated  Potato  Sprouts.  By  T.  Sbliwanoff 
(Landw.  Versuchs-Stat,  1887,  414— 417).  —  In  the  dry  etiolated 
sprouts  were  found  3*45  per  cent,  of  saccharose  ae  well  as  asparagine 
and  glucose;  the  amount  of  asparagine  was  2*05  per  cent,  on  the 
dry  substance,  and  the  albuminoids  amounted  to  18'56  per  cent. 

B.  W.  P. 

Action  of  Ether  on  Plant-life.  By  G.  BRi:?J8TEiK  (Arch,  Pharm. 
[3],  25,  918 — 924). — ^An  atmosphere  saturated  with  ether  kills  barley 
and  wheat  sprouts  within  30  minutes.  Five  minutes'  exposure 
afEected  the  plants,  the  tips  of  the  leaves,  consequently  the  oldest 
portions,  being  first  killed',  wkilst  the  basal  portions  of  the  leaves, 
and  therefore  the  youngest  parts,  resisted  longest.  Experiments 
made  with  portions  of  the  plant  Elodea  canadendg  showed  that  five 
minutes'  exposure  to  the  etker  atmosphere  sufficed  to  kill  the  plant ; 
the  bicellular  leaf  texture  of  this  plant  seems  to  be  more  permeable 
to  ether  than  are  the  leaves  of  wheat  and  barley.  J.  T. 

Alumimum  as  a  Kataral  Constitaent  of  Wheat  Floor.    By  W. 

C.  YounG  (Analyst,  13,  5 — 6). — The  author  confirms  the  statement  of 
Yoshida  (Trans.,  1887,  748)  as  to  the  occurrence  of  a  minute  quantity 
of  alumininm  in  wheat,  and  shows  that  practically  the  whole  of  it  is 
associated  with  the  gluten.  A  sample  of  the  best  Vienna  flour  gave 
00075  per  cent  of  aluminium  phosphate.  The  gluten  from  250  grams 
of  this  flour  was  dissolved  in  acetic  acid  to  purify  it,  and  the  solution 
yielded  aluminium  phosphate  amounting  to  00074  per  100  of  flour. 

M.  J.  S. 
General  Conditions  favourable  to  the  Absorption  of  Atmo- 
spheric  Nitrogen  by  Vegetable  Soils.  By  Berthelot  (CompL 
rend.y  106,  569—574). — The  author  has  previously  shown  that  soil 
absorbs  nitrogen  directly  from  the  atmosphere,  the  absorption  taking 
place  under  the  influence  of  minute  organisms.  Oxygen  must  be 
present  as  well  as  nitrogen,  since  in  absence  of  the  former  the 
aneBrobic  organisms  increase,  and  a  low  form  of  green  vegetation 
grows  on  the  surface  of  the  soil.  These  either  actually  destroy  the 
aerobic  organisms  to  which  the  absorption  of  nitrogen  is  due,  or  they 
remove  the  oxygen  which  is  essential  to  their  existence.  The  anaerobic 
organisms  indeed    actually  cause    a  certain    loss  of   nitrogen,  pro- 
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bablj  by  redaction.  The  porosity  of  the  soil  is  essential  in  the 
highest  degree,  and  it  should  contain  not  less  than  2  per  cent,  and 
not  more  than  16  per  cent,  of  water.  With  a  higher  proportion,  the 
soil  loses  its  porosity,  especially  if  it  is  continually  wet  without 
alternating  periods  of  dryness.  Nitrification  will  not  take  place  iu 
dry  soils,  hence  it  follows  that  the  two  processes  are  not  ana- 
logons.  The  temperature  should  not  be  below  10°  nor  above  50°.  A 
soil  which  is  not  bearing  a  crop  loses  its  power  of  absorbing  any 
further  quantity  of  nitrogen  after  a  certain  time.  G.  H.  B. 

Nfitaral  and  Artiflcial  Manures.  By  W.  I.  Macadam  (/.  8oc. 
Gh&m,  Ind,y  7,  79 — 100). — A  complete  review  of  manures,  both 
natural  and  artificial,  with  numerous  analyses,  giving  the  composition 
of  the  different  manures.  I).  B. 


Analytical    Chemistry. 


Simplified  Chromometer  for  Comparison  of  Moderately 
Deep  Tints.  By  C.  H.  Ridsdale  (/.  Soc  Gheni.  Ind.,  7,  70—73).— 
Three  graduated  glass  comparison  tubes  are  suspended  as  near  each 
other  as  possible  through  a  perforated  strip  of  wood,  supported  at 
each  end  by  a  thick  glass  rod,  terminating  at  the  lower  extremity  in 
the  base  board.  The  centre  tube  containing  the  standard  is  sealed  at 
the  bottom,  whilst  the  two  side- tubes  each  have  a  -j^  hole  in  them.  In 
all  three  is  a  small  enamel  glass  cylinder,  the  top  of  which  is  the  zero 
line,  and  the  graduation  continues  upwards.  A  grip  arrangement 
holding  three  test-tubes  is  clamped  on  the  two  glass  supports.  Tnese 
slide  easily  over  the  comparison  tubes,  the  tope  when  in  their  lowest 
position  reaching  to  the  zero  msu:*k  of  the  graduated  tubes.  The 
process  of  comparison  is  as  follows : — Fill  the  centre  tube  up  to  a 
certain  mark  with  solution  of  standard  depth  of  tint,  pour  the  solu- 
tion to  be  compared  into  one  of  the  side- tubes,  when  it  will  imme- 
diately run  into  the  test-tube  beneath;  when  this  is  nearly  full, 
look  right  down  the  two  comparison  tubes  and  raise  the  test-tube 
containing  the  solution  to  be  compared,  until  the  depth  of  tint  is 
equal  to  that  of  the  standard.  Then  read  off  the  number  of 
divisions  required  and  calculate : — 

Number  div.  stan.  X  per  cent.  stan.  __ 

Number  div.  sol.  to  be  tested       '^  ^  •        o    • 

The  author  has  used  this  apparatus  chiefly  for  testing  carbon  iu 
steel  by  the  Eggertz  colour  method.  D.  B. 

Behavioar  of  Congo-red  towards  some  Aoids  and  Salts. 
By  £.  Bkucka  (^Monattk,^  9,  31'-41 ;  compare  Abstr.,  1887^  986 ; 
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this  vol.,  p.  381). — It  was  previously  shown  that  carbonic  anhy- 
dride colours  Congo-red  purple- violet ;  boric  acid  also  colours  it 
violet ;  with  salicylic  acid,  a  blue  or  slightly  violet  colour  is  obtained. 
Arsenious  acid  seems  to  have  no  action  on  it.  The  blue  colour  obtained 
by  the  action  of  acids  on  Cong^-red  is  insoluble  in  water,  and  can  be 
separated  by  filtration.  When  an  aqueous  Congo-red  solution  is 
treated  with  sufficient  acid  to  produce  a  violet  colour  and  then  heated 
at  50°  to  60°,  the  solution  becomes  purple  and  then  red ;  on  cooling, 
the  original  violet  colour  returns.  This  change  of  colour  does  not  take 
place  in  presence  of  an  excess  of  acid,  except  in  the  case  of  boric  acid. 

When  so  much  acid  is  added  to  a  solution  of  Congo-red  that  the 
latter  becomes  just  Mue,  the  addition  of  an  acid  tartrate  or  acetate 
produces  a  violet  or  red  colour;  more  or  less  acid  must  be  added 
to  bring  back  the  blue  colour,  according  to  the  amount  and  nature 
of  the  salt.  Congo-red  is  therefore  unsuitable  as  an  indicator  in 
organic  and  inorganic  analysis. 

Congo- red  can  be  used  to  show  the  presence  of  small  amounts  of  acids 
in  fats ;  an  aqueous  solution  shaken  with  rancid  oil  becomes  at  onoe 
bluish. violet.  When  butyric  acid  is  added  to  Congo-red  dissolved  in 
water,  the  latter  becomes  blue  from  the  butyric  acid  dissolved ;  on  boil- 
ing, the  butyric  acid  takes  up  all  the  colour,  leaving  the  aqueous  solution 
colourless.  An  alcoholic  solution  of  Congo-red  is  not  changed  by 
butyric  or  oleic  acids. 

(Glycerol,  even  when  containing  sufficient  hydrochloric  acid  to 
slightly  redden  litmus,  will  bring  back  the  red  colour  of  Congo-red 
previously  made  blue  with  a  little  hydrochloric  acid. 

The  changes  of  colour  produced  by  several  salts  are  also  described. 

N.  H.  M. 

Volumetric  Estimation  of  Iodine  in  the  Presence  of  Chlorine 
and  Bromine.  By  N.  McCdlloch  (Chem.  News,  57, 135—136).— 
By  the  following  method,  iodine  may  be  estimated  in  the  presence  of 
bromine  and  chlorine  without  previous  removal  of  the  latter  elements 
(compare  this  vol.,  p.  526).  The  solution  containing  the  chloride, 
bromide,  and  iodide  is  mixed  with  its  own  bulk  of  strong  hydro- 
chloric acid,  and  20  to  30  fluid  grains  of  chloroform;  standardised 
permanganate  is  dropped  in,  with  agitation,  until  the  iodidne  colour 
at  first  produced  in  the  chloroform  is  again  discharged  owing  to  the 
formation  of  colourless  iodine  monochloride.  Iodine  bromide  in  strong 
solution  colours  the  chloroform  faint  yellowish- pink,  which  cannot 
however  be  mistaken  for  the  iodine  coloration.  The  process  cannot 
be  employed  in  the  presence  of  free  hydrogen  bromide  and  cyanide ; 
the  presence  of  the  latter  causes  high  results.  D.  A.  L. 

Detection  of  Iodine  in  Urine.  By  C.  Schwarz  (Arch,  Pharm. 
[3],  25, 1061,  from  Pbarm,  ZeiL,  32,  631).— The  following  method 
succeeds  perfectly  without  previous  concentration  of  the  urine: — 
10  c.c.  of  urine  is  mixed  with  2  c.c.  of  dilute  sulphuric  acid  (I  :  5), 
with  5  drops  of  a  1  per  cent,  starch  solution  freshly  prepared,  and 
the  whole  well  shaken ;  to  the  mixture  is  now  added,  drop  by  drop, 
a  1  per  cent,  potassium  nitrite  solution,  when  the  characteristic  violet 
or  blue  iodine  colour  appears  immediately,  and  as  quickly  disappears 
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on  adding  a  drop  or  two  of  decinormal  sodium  thiosnlphate  solntion. 
Hoi*e  delicate  still  is  the  carbon  bisnlphide  teat  when  made  under 
similar  conditions ;  the  urine  to  which  a  little  bisulphide  has  been 
added  must  be  vigorously  shaken  after  the  addition  oi  each  sioflrle 
drop  of  nitrite.  Numerons  urines  examined  have  invari&blj  given 
positive  results  whether  the  iodine  has  been  applied  internally  or 
externally,  and  whatever  compound  has  been  employed.  J.  T. 

Estimation  of  Active  Oxygen  by  means  of  Tetramethylpara- 
phenylenediamine.  By  G.  Wdbsteb  {B&r,^  21,  921— 924).— The 
prppeirty  of  tetramethylparaphenylenediamine  to  yield  a  blue  coloar 
when  oxidised  with  one  atomic  proportion  of  oxygen,  and  to  form  a 
colourless  compound  when  further  oxidised  with  six  atomic  propor- 
tions, can  be  employed  as  a  means  of  estimating  approximately  the 
oxidising  power  of  plant  fluids,  saliva,  <&c.  Test-papers  are  used, 
and  the  colour  prod  need  by  the  action  of  one  or  two  drops  of  the 
liquid  on  one  of  these  is  compared  with  a  colour  scale  consisting  of 
eight  shades  of  colour,  whose  values  in  terms  of  "  active  "  oxygen  are 
estimated  from  the  titre  of  the  iodine  solutions  which  produce  similar 
colours  on  the  "  tetra-paper."  The  oxidising  power  of  air  can  be 
estimated  in  like  manner,  by  drawing  a  known  volume  of  air  through 
a  tube  closed  at  one  end  with  a  piece  of  "  tetra-paper "  moistened 
with  dilute  glycerol.  W.  P.  W. 

Determination  of  Sulphur  in  Oils.  By  A.  H.  Allen  {Analyst, 
13,  43 — 45). — The  oil,  a  blast-furnace  creosote  oil  containing  0*088 
per  cent,  of  sulphur,  was  mixed  with  purified  methylated  spirit 
(5  grams  of  oil  to  45  of  spirit),  and  the  mixture  after  saturation  with 
solid  ammonium  carbonate  *  was  burnt  in  a  lamp,  fitted  by  a  bung 
into  the  wider  end  of  a  curved  adapter.  The  small  end  of  tfa^ 
adapter  was  connected  with  a  tube  bent  downwards  at  a  right  angle, 
and  passing  nearly  to  the  bottom  of  a  wider  tube  (the  glass  jacket  of 
a  Liebig's  condenser)  filled  with  wetted  glass  balls.  The  lower  end 
of  this  was  furnished  with  a  glass  stopcock  for  drawing  o£E  the  con- 
densed liquid.  The  upper  tubulus  was  connected  with  an  aspirator. 
For  working  on  rape  oil,  an  equal  weight  of  ''  kerosine  "  was  used  as 
diluent,  and  the  ammonium  carbonate  was  in  this  case  suspended 
above  the  flame  in  a  porcelain  crucible.  A  sample  of  rape  oil  was 
found  to  contain  0*017  per  cent,  of  sulphur.  The  ammonium  sulphite 
in  the  condensed  liquid  was  oxidised  with  bromine  before  precipitating 
with  barium  chloride.  M.  J.  S. 

Ferric  Ferrioyanide  as  a  Reagent  for  Detecting  Traces  of 
Eeducing  Oases.  By  Crum  Brown  (Froc.  Roy,  8oc,  Edin,,  124, 
419). — The  brown  solution  obtained  when  ferric  chloride  and  potas- 
sium ferrioyanide  are  mixed,  and  which  contains  ferric  ferricyanide, 
is  absorbed  by  strips  of  filter  paper ;  these  test-papers  become  blue  in 
the  presence  of  reducing  gases,  such  as  sulphurous  anhydride, 
hydrogen  sulphide,  &c.  As  nitrous  fumes  also  blue  the  test-papers, 
traces  of  them  can  be  detected  by  the  additional  use  of  iodised  starch- 
paper,  E.  W.  P. 
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Ejeldahl'B  Method  of  Eatimatdng  Nitrc^en.  By  B.  Mkldola 
and  E.  R.  Moeitz  (/.  Soc.  Ghent,  Ind.^  7,  63). — As  this  process, 
especiaJly  when  applied  to  the  determination  of  minute  qnantities  of 
nitrogen,  requires  the  use  of  pure  sulphuric  acid,  the  authors  recom- 
mend a  method  by  'which  the  acid  may  be  freed  from  nitrogenous 
impurity.  This  is  based  on  the  well-known  decomposition  of  am- 
mouia  by  nitrous  acid,  the  authors  being  of  opinion  that  the  traces  of 
nitrogen  found  in  impure  sulphuric  acid  represent  small  quantities  of 
ammonium  sulphate.  About  0*05  gram  of  potassium  nitrite  is  added 
to  10  c.c.  of  sulphuric  acid,  and  the  mixture  heated  to  expel  the  excess 
of  nitrous  acid.  D«  B. 

Determination  of  Vanadium  in  the  Presence  of  Chrominmi 
Aluminium,  and  Piioaphorus.  By  C.  H.  Bidsdalb  (/.  Soc.  Chem. 
Ind,^  7,  73 — 77). — ^After  thoroughly  examining  all  the  best  methods 
of  estimating  -vanadium,  the  author  found  Lindemann's-  process 
(Chem,  News,  1883,  January  5)  to  be  the  most  rapid  and  trustworthy. 
He  has  applied  this  method,  in  conjunction  with  a  process  devised  by 
him  for  the  estimation  of  other  substances,  to  the  analysis  of  vanadium 
in  slag.  The  mode  of  procedure  is  described  in  detail  in  the  original 
paper.  D.  B. 

Estimation  of  Reduced  Phosphates.     By  Y.  Dirokb  and  F. 

Wkeenskiold  (Landiv.  Versuchs-Stat,  1887,  425 — 4f53). — The  authors 
have  put  to  the  proof  tbe  various  processes  employed  for  the  estima- 
tion and  separation  of  tricalcium  from  mono-  and  di-calcium  phos- 
phates, namely,  the  various  modifications  of  the  ammonium  citrate 
methods.  They  find  that  although  none  of  the  methods  give  a  really 
satisfactory  and  exact  result,  Petermann's  process  is  perhaps  the 
most  trustworthy.  E.  W.  P. 

Volumetric  Estimation  of  Borio  Aoid.  By  H.  Will  (Areh. 
Pharm,  [3],  25, 1101 — 3113.)— A  rapid  and  fairly  accurate  estimation 
of  free  boric  acid  can  be  made  by  titration  with  a  standard  baryta 
solution,  which  is  added  to  the  solution  of  the  acid  until  the  turbidity 
appearing  at  first  is  completely  and  exactly  removed.  The  amount 
of  barium  hydroxide  used  is  exactly  double  tbe  equivalent  of  the 
boric  acid  present,  according  to  the  equation  4HsBOs  +  Ba(HO)t  = 
BaB407  -f  7H2O.  Schwarz  has  recently  shown  in  the  Pharm,  Zeii. 
that  the  boric  acid  set  free  from  borax  by  nitric  acid  does  not  affect 
Congo-red,  whilst  the  slightest  excess  of  nitric  acid  produces  a  blue- 
violet  tint,  and  on  this  has  based  an  obvious  method  for  estimating 
the  amount  of  acid  in  the  borax.  The  boric  acid  thus  set  free  can 
also  be  determined  by  titration  with  baryta-water  as  above,  or  ethyl 
or  methyl-orange  may  be  substituted  for  the  Congo-red,  and  hydro- 
chloric acid  may  be  used  to  decompose  the  borax.  A  mixture  of  free 
boric  acid  and  borax  solution  can  be  dealt  with  by  a  combination  of  the 
two  methods,  that  is,  by  first  titrating  with  standard  acid,  and  then 
titrating  the  total  boric  acid  with  baryta-water.  Instead  of  first 
setting  free  the  acid,  a  solution  of  pure  borax  can  be  titrated  directly 
by  baryta  solution,  but  only  half  the  amount  of  standard  solution  is 
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now  required,  since  the  equiyalent  amount  of  sodium  hydroxide  set 
free  replaces  the  other  half  of  barjta. 

In  the  presence  of  borax,  chlorides  can  be  estimated  directly  by  means 
of  silyer  nitrate,  using  potassium  ohromate  as  indicator ;  free  boric  acid 
interferes  with  the  reaction  in  this  case ;  the  free  acid  is  first  determined 
by  means  of  baryta  solution ;  then  normal  soda  solution  equivalent  to  at 
least  half  the  barjta  solution  employed  is  added,  and  then  dilute  sul- 
phuric acid  until  aeutral ;  the  chlorides  can  now  be  directly  estimated. 
The  addition  of  soda  solution  may  be  omitted  when  estimating  chlorides 
in  the  presence  of  little  free  boric  acid  and  much  borax  just  as  in  the 
presence  of  borax  only.  Of  course,  the  chlorides  and  boric  acid  can 
be  determined  in  separate  portions,  and  can  be  directly  titrated  in  the 
former  after  neutralisation  by  means  of  soda  solution. 

Boric  acid  in  presence  of  sulphates  is  estimated  by  the  aid  of  phen- 
acetolin  as  an  indicator.  To  the  solution  of  boric  acid  and  sulphates, 
two  drops  of  an  alcoholic  solution  of  the  indicator  are  added,  and  then 
standard  baryta  solution  until  a  faint  yellow  tint  appears ;  normal 
hydrochloric  acid  is  now  added  until  a  faint  rose  tint  becomes  decided 
rose  colour,  the  corresponding  amount  of  baryta  solution  is  deducted 
from  the  original  amount  taken,  and  the  remainder  indicates  the  boric 
acid.  A  further  addition  of  hydrochloric  acid  until  the  colour  changes 
from  rose  to  yellow  with  the  last  drop,  serves  as  a  control  estimation ; 
the  acid  thus  taken  being  equivalent  to  the  baryta  combined  with  the 
boric  acid.  Halving  the  baryta  and  calculating  the  equivalent  boric 
acid,  this  should  agree  with  the  amount  first  formed.  Sulphates  of  the 
alkalis  and  of  the  alkaline  earths,  excepting  magnesia,  may  be  present. 
A  little  practice  is  required  to  get  the  rose  colour  accurately,  and  it 
is  found  better  to  use  normal  acid  rather  than  a  weaker  one.  For 
the  estimation  of  borax  in  the  presence  of  sulphates,  Schwarz's  method 
can  be  directly  applied.  J.  T. 

Separation  of  Barium^  Strontitun^  and  Calcinmu  By  A. 
BX7SSMANN  (Chem.  Gentr.y  1887,  1446 — 1447. — Frerich'a  Method,--Bj 
using  the  potassium  chromate  method  for  a  barium  salt  alone, 
approximately  correct  results  are  obtained,  but  for  mixtures  in  which 
barium  and  strontium  are  to  be  separated  there  should  not  be 
(1)  more  than  L5  parts  of  strontium  to  50  parts  of  barium,  otherwise 
strontium  will  be  precipitated  as  chromate ;  (2)  nor  more  than  0*5 
to  1  per  cent,  of  barium  and  strontium  in  the  solution.  Calcium,  if 
it  is  present,  does  not  influence  the  precipitation  of  the  barium.  On 
ignition,  some  of  the  chromate  is  reduced  to  chromium  oxide  by  the 
tilter-paper. 

Volumetric  Estimation  of  Barium  in  ChromcUe  of  Barium. — None  of 
the  methods  give  exact  results,  because  the  hydrochloric  acid  used 
always  decomposes  some  of  the  iodide  of  potassium  even  if  the  acid 
is  only  acting  for  a  short  time.  The  best  results  were  obtained  by 
dissolving  the  precipitated  chromate  in  weak  hydrochloric  acid,  adding 
the  iodide  of  potassium,  and  immediately  titrating  after  dilution. 
Better  and  quicker  results  are  obtained  by  this  method  than  by 
Crismer's  method  {Ber.,  17,  642). 

JJiehVs  Method  (/.  pr.  Chem.y  79,  430).— This  method  depends  on 
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the  solubilitj  of  calcium  sulphate  in  sodium  thiosulphate.  The  barium 
sulphate  carries  down  an  important  quantity  of  calcium  sulphate 
which  cannot  be  dissolv'ed  even  by  long-continued  digestion  with 
warm  sodium  thiosulphate.  Barium  sulphate  is,  however,  quite 
insoluble  in  the  sodium  thiosulphate.  Besides  this  objection,  the 
sulphur  which  separates,  and  agglomerates  when  the  estimation 
of  the  lime  is  proceeded  with,  encloses  some  lime,  or,  again,  a  part,  of 
the  lime  may  be  converted  into  sulphate. 

Separation  of  Barium  and  Galciwn  with  Sulphuric  Acid  (1  :  300). — 
This  process  gives  good  results  both  when  there  ia  much  calcium  and 
little  barium,  and  when  there  is  much  barium  (100  parts)  and  little 
calcium  (1  part).     Lime  is  never  precipitated. 

Siderskys  Method  (Abstr.,  1883,  509)  (Ammonium  Sulphate  and 
Oxalate). — Sidersky's  second  method  gives  good  results,  namely, 
precipitation  of  strontium  and  calcium  salts  with  ammonium  snlphi^ 
and  oxalate  in  a  solution  acidified  with  hydrochloric  acid.  Strontium 
sulphate  only  ia  precipitated  if  the  acid  used  contains  not  less  than 
8*5  per  cent,  of  UGl.  Calcium  and  barium  may  also  be  Ratis&^torily 
separated  by  this  process. 

Bloxam's  Method  for  Detecting  GaLcium  in  Presence  of  Strontium 
(Oalcium  Ammoniwm  Arsenate^  Abstr.,  1886,  920). — The  method  is 
very  useful  as  a  qualitative  test ;  1  part  of  calcium  in  presenbe  of 
500  parts  of  strontium  can  be  readily  detected.  For  quantitative 
determinations  the  process  is  inexact. 

Fleischer's  Method, — The  process  is  useful  for  solutions  in  which 
barium  and  calcium  are  present  but  no  magnesium. 

Leison's  Method, — The  volumetric  estimation  of  oxalates  of  the 
alkaline  earths  by  the  use  of  potassium  permanganate  in  acid  solutiou 
gives  good  results.     It  is  quicker,  however,  to  ignite  the  precipitate. 

J.  P.  L. 

Separation  of  Copper  and  Arsenic,  and  their  Estimation  in 
a  Case  of  Poisoning.  By  P.  Gucci  {Ch&m.  Centr.,  1887,  1628,  from 
Atti  della  Soc.  Toscana  di  Sc.  Naturali,  5,  287— 289).— -If  copper  and 
arsenic,  occurring  together  Sn  intestinal  contents,  be  precipitated  as 
sulphides  after  treatment  of  the  intestinal  matter  with  potassium 
chlorate  and  hydrochloric  acid,  their  separation  by  means  of  alkali 
sulphides  is  unsatisfactory.  The  copper  sulphide  is  in  such  a  fine 
state  of  division  that  it  cannot  be  separated  by  filtration,  and  an 
important  amount  also  remains  in  solution. 

The  author  treats  the  washed  and  dried  sulphides  with  faming 
nitric  acid,  evaporates  to  dryness,  and  repeats  the  treatment.  The 
final  residae  is  then  melted  with  soda  and  potassium  nitrate.  The 
melt  is  dissolved  in  water  and  nitric  acid,  the  copper  precipitate^ 
with  potash,  and  weighed  as  oxide.  From  the  filtrate,  the  arsenic  is 
precipitated  either  as  ammonio-magnesic  arsenate  or  as  arsenic 
sulphide.  J.  P.  L. 

Detection  of  Mercury  in  Urine.  By  K.  Alt  (Arch.  Pharm,  [3], 
25,  969—970,  from  Gentr,  Med,  Wise.).— The  urine  is  acidified  with 
hydrochloric  acid,  and  in  it  is  immersed  a  piece  of  tinsel  (a  xino- 
copper  alloy)  about  8x4  cm.,  fastened  to  the  cork  of  the  veasel. 
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Tbe  liquid  is  heated  ai  60''  for  half  an  hour,  and  then  allowed  to 
remain  for  15  hours,  so  that  the  free  mercury  collects  on  the  upper 
surface  of  the  tinsel.  The  latter  is  taken  out,  washed  with  water, 
dried  with  alcohol  and  ether,  carefully  folded,  and  placed  in  a  test- 
tube,  in  which  it  is  heated  for  half  a  minute,  during  which  a  trace  of 
iodine  is  brought  into  the  tube ;  the  presence  of  mercury  is  imme- 
diately shown  by  the  appearance  of  a  film  of  iodide  on  the  tube; 
0*016  mgrm.  of  mercuric  chloride  can  thus  be  detected  in  100  c.c.  of 
urine,  whilst  the  limit  of  Fiirbringer's  test  is  0'2  mgrm.,  and  that  of 
Miiller's  is  006  mgrm.  J.  T. 

Estimatdon  of  Iron.  By  C.  Schacht  (Arch,  Pharm.  [3],  25, 
906 — 910). — In  a  well-stoppered  flask,  1  gram  of  ferrum  oxydatum 
sacekaraL  selubile  is  covered  with  5  c.c.  of  hydrochloric  of  1*12  sp.  gr. ; 
after  standing  10  minutes,  50  c.c.  of  water  and  0*5  gram  of  potassium 
iodide  are  added,  and  the  flask  is  set  in  a  warm  place  for  an  hour,  when 
the  free  iodine  is  titrated  by  means  of  decinormal  sodium  tbiosulpbate 
solution.  To  estimate  the  iron  in  ferrum  carbonic,  saccharat,^  0*5  gram 
is  heated  with  5  c.c.  of  dilute  sulphuric  acid  until  completely  dissolved. 
After  cooling,  permanganate  solution  is  added  to  the  clear  solution 
just  to  faintly  tint  it,  then  1  gram  of  potassium  iodide  as  above.  By 
this  short  method  fairly  concordant  results  were  obtained  with 
numerous  pharmaceutical  preparations  of  iron.  J.  T. 

Aluminium  in  Wheat  By  A.  H.  Allen  (Analyst,  13, 41—43).— 
From  the  statements  of  various  food-analysts,  it  seems  that  aluminium 
in  minute  proportions  is  a  normal  constituent  of  wheat,  the  amount 
corresponding  with  about  8  gi*ains  of  aluin  in  the  4-lb.  loaf.  A  method 
of  determining  the  alumina  present,  otherwise  than  as  silicate,  consists 
in  dissolving  the  starch  by  means  of  malt  extract,  fermenting  the 
solution  with  yeast,  acidifying  with  nitric  acid,  filtering,  evaporating, 
and  igniting  the  residue,  then  precipitating  the  alumina  as  phosphate 
in  the  usual  way.  M.  J.  S. 

Separation  of  Iron,  Nickel,  Cobalt,  Manganese,  Zinc,  and 
Aluminium.  By  T.  Moore  (Chem,  News,  57,  125).— The  present 
process  is  a  modification  of  the  one  previously  described  ( Abstr.,  1887, 
1141).  Excess  of  solid  sodium  hydrogen  carbonate  is  mixed  with  the 
cold,  concentrated,  and  slightly  acid  solution,  potassium  cyanide  is  then 
added  until  the  precipitate  is  dissolved,  and  the  whole  heated  until 
the  solution  assumes  the  yellow  colour  of  the  ferrocyanide,  and  is 
perfectly  clear;  when,  however,  alumina  is  present,  the  solution 
remains  somewhat  turbid,  but  is  clarified  by  a  few  drops  of  potash. 
To  separate  nickel  from  iron,  this  solution  when  cool  is  mixed  with  a 
large  excess  of  moderately  strong  potassium  hydroxide,  and  treated 
with  chlorine  until  the  nickel  hydroxide  is  completely  converted 
into  the  peroxide,  which  is  separated  and  treated  in  the  usual  manner 
for  electrolytic  deposition. 

Alumina  may  be  separated  from  iron,  nickel,  and  cobalt  by  boiling 
the  clear  solution  of  the  mixed  ferrocyanides  with  ammonium  chloride. 
Ti>  separate  manganese,  from  iron,  nickel,  and  cobalt,  the  above  clear 
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solution  in  besfc  precipitated  bj  means  of  hydrogen  sulphide,  the 
manganese  is  rapidly  and  completely  precipitated  as  sulphide,  and  is 
easily  washed,  <Sbc.  When,  however,  the  clear  solution  is  boiled  with 
ammonium  sulphide  until  ammonia  ceases  to  be  evolved,  zinc  sulphide 
alone  is  precipitated,  and,  therefore,  this  forms  a  ready  method  of 
separating  zinc  from  iron,  nickel,  and  cobalt*  D.  A.  L. 

Separating  Tin  from  Antimony  and  Estimation  of  these 
Metals  in  Siliceous  Slags  and  Alloys.  By  H.  N.  Wabren  (Chem. 
News,  57,  124 — 126). — The  powdered  slag  is  dissolved  in  a  mixture 
of  equal  parts  of  hydrochloric  ^nd  hydrofluoric  acids,  the  solution 
filtered,  heated,  saturated  with  hydrogen  sulphide, and  the  precipitate 
boiled  with  sodium  hydroxide.  The  sulphides  of  tin  and  antimony 
are  then  re  precipitated  by  means  of  hydrochloric  acid,  and  decom- 
posed with  aqua  regia ;  the  solution  is  evaporated  to  a  small  bulk, 
diluted  with  weak  hydrochloric  acid,  and  treated  with  potassium 
ferrocyanide,  until  it  assumes  a  clear,  blue  colour,  when  the  solution 
is  allowed  to  boil.  The  tin  is  precipitated  as  stannic  fenxicyanide, 
whilst  the  antimony  remains  in  solution.  Both  metals  are  then  easily 
determined.  Alloys  are  dissolved  in  aqua  regia  instead  of  the  mixture 
of  hydrogen  fluoride  and  chloride.  D.  A.  L. 

Chloroform  Testing.  By  G.  Vulpius  (Arch.  Pharm.  [3],  26, 
998 — 1001). — Chloroform  for  medicinal  use  should  be  required  to 
pass  the  following  test  i — 10  c.c.  mixed  with  2  c.c.  of  water,  2  drops 
of  phenolphthalel'n  6olntion,and  1  drop  of  decinormal  potash  solution, 
is  shaken  repeatedly  in  a  stoppered  flask  which  it  nearly  fills ;  the 
red  colour  should  not  disappear  in  24  hours ;  and  the  usual  test  with 
sulphuric  acid  should  not  give  a  perceptible  yellow  colour  within 
one  day.  J.  T. 

Estimation  of  Chloroform,  and  its  Solubility  in  Water.  By 
G.  Chancel  and  F.  Parmkntiee  (Cumpt,  rend,,  106,  577). — The 
method  for  the  estimation  of  chloroform  described  by  St.  Martin 
(this  vol.,  p.  670),  has  previously  been  described  by  the  authors 
(Abstr.,  1885,  363).  They  find  that  the  solubility  in  water  decreases 
from  0°  to  54*9°,  the  amount  dissolved  per  liti*e  varying  from  9*87  to  7*75 
grams.  They  did  not  obtain  any  saturated  solution  containing  only 
6*4  grams  as  stated  by  St.  Martin.  C.  H.  B. 

Estimation  of  Starch.  By  J.  N.  Sprnge  (/.  Soc.  Chem.  Ind.,  7, 
77). — Having  occasion  to  estimate  the  amount  of  starch  in  pepper, 
the  author  tried  Asboth's  process  (Abstr.,  1887,  868),  but  could  not 
obtain  constant  results.  Asboth  recommends  the  addition  of  the 
baryta-water  in  the  cold,  but  the  author  finds  that  by  adding  it  to 
the  hot  solution,  a  better  marked  compound  is  obtained.  The  author 
also  shows  that  the  barium-compound  is  soluble  in  water,  but  is  pre- 
cipitated again  by  the  alcohol,  it  is  therefore  not  insoluble  as  stated. 
The  standard  baryta- water  should  never  be  below  the  strength 
capable  of  saturating  90  c.c.  of  decinormal  hydrochloric  acid,  other* 
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^186  it  is  posflible  to  form  more  than  one  compound,  the  nature  of  each 
depending  on  the  strength  of  tlie  barjfca- water.  D.  B. 

Detection  of  Acetic  Acid  in  Presence  of  Morphine.    By  G.  S. 

Johnson  {Chem,  News,  57,  83). — An  aqaeons  solution  of  morphine 
acetate  is  treated  witli  a  solntion  of  ferric  chloride,  avoiding  excess  of 
acid ;  the  morphine  bine  colour  develops  at  once,  but  on  warming 
gives  way  to  the  blood-red  colour  of  ferric  acetate.  1  part  of  morphine 
acetate  in  870  parts  of  water  may  be  detected  by  this  means. 

D.  A.  L. 
Action  of  Sulphur  Chloride  on  Oils.  By  T.  T.  P.  B.  Warrbk 
(Chem.  News,  57,  113;  compare  this  vol.,  p.  199). — While  oxaminiHg 
oils  or  oily  mixtures,  the  melting  point,  consistency,  viscosity,  and  other 
properties  should  be  noted  at  the  various  stages : — 5  grams  of  the  oil 
are  mixed  first  with  2  c.c.  of  carbon  bisulphide,  then  with  2  c.c.  of  a 
mixture  of  equal  parts  of  carbon  bisulphide  and  sulphur  chloride,  and 
heated ;  at  the  completion  of  the  reaction,  the  volatile  products  are 
expelled,  and  the  appearance  of  the  mass  noted.  This  is  bhen  trans- 
ferred to  the  filter-tube,  washed  with  carbon  bisulphide,  and  the 
extracted  matter  weighed.  The  colour,  odour,  <fec.,  of  both  the 
insoluble  and  soluble  products  will  in  many  cases  indicate  what  oils 
they  are.  If  the  extract  is  turbid  from  deposited  sulphur,  the  oil- 
mass,  after  it  has  been  weighed,  is  treated  with  ether  saturated  with 
sulphur,  and  the  weight  of  any  residual  sulphur  is  then  deducted 
from  the  weight  of  the  oil.  The  author  gives  an  example  of  his  mode 
of  dealing  with  a  mixture  of  two  oils,  both  yielding  solid  products 
with  sulphur  chloride  (he.  cit.),  and  points  out  difficulties  arising 
from  the  solvent  action  of  one  oil  on  another.  He  has  found  arachis 
oil  largely  adulterated  with  cotton-seed  oil.  D.  A.  L. 

Detection  of  Cotton-seed  OIL  By  E.  Melliau  (Gompt  rend., 
106,  550 — 551). — ^If  the  purified  fatty  acids  obtained  from  cotton*> 
seed  oil  are  dissolved  in  3  vols,  of  alcohol  of  90°,  and  boiled  for  some 
minutes  with  2  c.c.  of  a  3  per  cent,  solution  of  silver  nitrate,  the 
latter  is  reduced,  and  the  silver  rises  to  the  surEace  of  the  liquid  in 
the  form  of  a  pasty  mass.  This  reaction  is  not  obtained  with  the 
fatty  acids  from  oHve  oil,  and  is  sufficiently  delicate  to  detect  1  per 
cent,  of  cotton-seed  oil  in  olive  oil. 

When  the  dried  fatty  acids  from  oil  of  sesame  are  mixed  with  an 
equal  volume  of  hydrochloric  acid  containing  sugar,  a  blood-red 
coloration  is  immediately  produced.  The  fatty  acids  of  olive  oil  and 
other  oils  do  not  give  this  reaction,  and  it  will  detect  1  per  cent,  of 
oil  of  sesame  in  a  mixture  of  oils.  If  the  test  is  made  directly  on 
the  oils,  the  result  is  uncertain,  since  the  aqueous  liquid  which  loins 
from  the  olives  in  the  process  of  pressing  gives  a  similar  coloration. 
By  operating  on  the  separated  fatty  acids,  however,  the  uncertainty 
is  removed.  C.  H.  B. 

Estimation  of  Fat  in  Fodder.  By  L.  BUhrino  (Landw. 
VersuchS'Stat.,  1887,  419 — 423).— It  is  advisable  for  the  correct  esti- 
mation of  fat  in  fodders  of   all  kinds,  that  the  sample  should  be 
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thoroughly  dried,  either  in  a  vacunm  or  at  100**,  alAo  that  the  ether 
should  contain  no  water ;  as  otherwise,  carbohydrates  are  dissolved, 
which  materially  rai»e  the  percentage  of  fat.  Several  analyses  aro 
given  to  show  the  effect  of  drying*  E.  W.  P. 

Relation  between  Specific  Gravity,  Fat,  and  Solids  in  Milk. 
By  P.  ViETH  (Analyet,  49 — 51). — Hehner  and  Fleischmann  have 
published  formnlae  (for  the  latter  see  this  vol.,  p.  94)  by  which  the  fat 
in  milk  can  be  calculated  from  the  specific  gravity  and  amount  of 
total  solids.  With  Hehner's  formula,  the  difference  between  the 
calculated  percentage  of  fat  and  that  determined  by  extraction  from  a 
paper  coil  (Adams'  process)  is  small  with  low  percentages  of  fat,  but 
considerable  when  the  percentage  of  fat  is  large.  Comparing  Fieiscbr 
mann's  formula  with  the  results  of  extraction  after  drying  on  gypsum, 
the  differences  never  exceed  02  per  cent,  (above  or  below),  and  the 
average  difference  in  530  analyses  was  0'02  per  cent.  These  formulsB 
are  only  applicable  where,  as  in  cow's  milk,  the  ash,  proteidft,  and 
sugar  9^  in  the  ratio  1:5:6.  In  human  milk  the  ratio  is  1  :  5  :  IQ, 
and  in  mare's  milk,  1  :  6  :  23.  M.  J.  S. 

Action  of  Alcohol  on  Butter  Fat.  By  C.  B.  Cochran  (Analyst^ 
13,  65 — 57). — To  test  artificial  butter  for  added  tributy rates,  it  ha8 
been  recommended  to  treat  the  sample  with  alcohol,  and  ascertain  by 
Rpichert's  process  whether  the  amount  of  volatile  acid  in  the  undis- 
solved residue  is  less  than  in  the  original  substance.  Genuine  butter 
gives,  however,  precisely  this  result.  Several  samples  of  genuine 
butter  were  treated  with  alcohol  at  23 — 25°,  using  10  c.c.  of  90  per 
cent,  alcohol  ta  1  gram.  The  percentage  of  volatile  fatty  acid  in  the 
undissolved  residue  was  in  every  case  reduced,  but  in  no  case  did 
the  distillate  from  2*5  grams  of  the  undissolved  portion  require  less 
than  9  c.c.  of  N/10  alkali.  This  number  is  therefore  accepted  as  the 
minimum  for  a  genuine  butter,  after  treatment  with  the  above 
proportion  of  alcohol,  and  it  is  suggested  that  adulteration  is  more 
likely  to  be  detected  by  applying  Beichert's  method  to  the  undissolved 
fat  than  by  using  it  on  the  original  butter. 

It  is  noticed  that  genuine  butter  which  has  been  kept  for  some  time 
may  in  Beichert's  process  give  results  falling  below  the  standard  of 
12'5  c.c.  of  N/10  alkali  for  2*5  grams  of  butter.  In  one  case  of  a 
butter  10  months  old,  but  in  good  preservation  and  palatable,  only 
10*5  c.c.  were  required.  M.  J.  S. 

Bases  in  Alcoholic  Liquids.  By  L.  Lindgt  (Compt.  rend.,  106, 
280— 283).— 500— 1000  c.c.  of  the  liquid  at  50"  Gay-Lussac  is  mixed 
with  20  grams  of  strong  sulphuric  acid,  well  agitated  and  distilled 
until  all  alcohol  and  water  is  expelled.  0*5  gram  of  mercury  is  added, 
and  the  opi  ration  conducted  exactly  as  in  the  estimation  of  nitrogen 
by  Kjeldahrs  process,  the  nitrogen  of  the  bases  being  obtained  in  the 
form  of  ammonia.  One  part  of  base  in  1,000,000  parts  of  alcohol  can 
be  detected,  and  the  distillate  contains  no  bases. 

The  examination  of  several  alcoholic  liquids  in  this  way  shows  that 
the  amount  of  ammonia  per  litre  of  liquid  varies  from  0'^  to 
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23'05  mgrms.  Alcohols  obtained  by  the  fermentation  of  grain  contain 
the  smallest  amonnt ;  the  quantity  in  ram  is  much  higher  than  in 
other  spirits,  whilst  the  alcohol  from  beetroot  molasses  contains  a  very 
much  higher  proportion  than  any  of  the  others.  C.  H.  B. 

Estimation  of  Morphine  in  Opium.  By  A.  Kremel  (Chem. 
CenU-.,  1887,  1529—1530,  from  Pharm.  Post,  20,  661).— 5  grams  of 
opium  powder  is  digested  with  75  c.c.  of  lime  water  for  12  hours 
with  frequent  shaking ;  60  c.c.  of  the  filtered  liquid,  which  should  not 
have  an  alkaline  reaction,  is  mixed  with  15  c.c.  of  ether  and  4  c.c. 
of  normal  ammonia  in  a  weighed  flask.  The  fiask  is  corked  and  the 
contents  mixed  with  gentle  shaking.  The  ether  is  decanted  after 
remaining  at  10 — 15°  for  6  to  8  hoars,  another  5  c.c.  of  ether  is  added, 
and  this  again  decanted  after  gentle  shaking.  The  crystals  of 
morphine  separated  with  the  ether  are  collected  on  a  small  filter. 
These  crystals,  with  those  remaining  in  the  flask,  are  washed  with 
5  c.c.  of  water,  and  both  finally  dried  at  100°  and  weighed. 

J.  P.  L. 

Estimation  of  Morphine  in  Opium.  By  E.  F.  Teschicmachkr 
and  J.  D.  Smith  {Ghem.  News,  bl,  93—95,  103— 105).— The 
authors  review  and  criticise  the  methods  recommended  for  the 
determination  of  the  morphine  in  opium,  and  point  out  that  those 
depending  on  the  use  of  lime,  much  alcohol,  or  much  water,  are 
untrustworthy;  in  this  category  they  include  the  Sqnibb-Fliickiger 
method  even  as  modified  by  Stillwell  (Abstr.,  1887,  403),  the  Hager- 
Jacobsen,  Merck's,  the  British  Pharmacopceia,  and  other  methods. 
It  is  noteworthy  that  any  one  of  these  methods  will  give  concordant 
results  when  applied  in  the  same  manner  to  the  same  sample  of 
opium,  but  nevertheless  the  results  are  erroneous.  A  small  quantity 
of  alcohol  is  necessary,  as  otherwise  the  morphine  is  precipitated  in  a 
form  difficult  to  wash,  but  the  quantity  should  not  exceed  50  grains 
of  alcohol  to  200  grains  of  opium ;  the  authors  approve  the  idea 
suggested  by  Allen,  of  finally  titrating  the  morphine,  as  this  excludes 
errors  due  to  adherent  colouring  matter,  <&c.  Their  own  method  is 
fully  described,  and  is  briefly  as  follows: — Exhanst  200  grains  of 
opium  with  warm  distilled  water,  concentrate  steadily  to  a  thin  syrup, 
mix  with  50  fluid  grains  of  alcohol,  sp.  gr.  about  0*820,  and  about 
600  fluid  grains  of  ether,  then  add  50  fluid  g^ins  of  ammonia,  sp.  gr. 
0*935,  shake  well,  and  agitate  occasionally  during  the  next  18  hours, 
filter,  and  to  remove  colouring  matter,  <fec.,  wash  first  with  80  per 
cent,  spirit  saturated  with  morphine,  then  with  morphinated  water. 
Dry  carefully,  pulverise,  digest  with  benzene,  filter,  dry,  weigh,  and 
finally  titrate  with  standard  hydrochloric  acid,  using  litmus  as 
indicator,  he.  Benzene  dissolves  all  other  opium  alkaloids  except 
morphine  and  narce'ine,  and  the  latter  is  removed  in  the  earlier  stages 
of  this  process.  D.  A.  L. 

Estimation  of  Morphine  in  Opium.  By  B.  Williams  {Gliem-, 
News,  57,  134—135). — The  author's  experience  with  the  processes 
generally  employed  for  the  estimation  of  morphine  in  opium  con- 
firms the  opinion  expressed  by  Teschemacfaer  and  Smith  (preceding 
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Abstract).  The  method  he  now  employs  is  similar  to  that  described 
bj  the  latter  authors,  except  that  he  prefers  to  extract  the  opinm 
with  cold  instead  of  warm  water,  and  uses  100  instead  of  50  graina 
of  alcohol.  D.  A.  L. 

Testing  Neutral  Quinine  Salts.  Bj  L.  Schatrr  {Arch.  Pharm, 
[3],  25,  1041). — The  oxalate  test  may  be  applied  directly  to  those 
neutral  quinine  salts  whose  solubility  in  water  is  not  less  than  that  of 
quinine  sulphate,  for  instance  the  hydrochloride,  bromate,  valerate. 
Thus  a  molecalar  quantity  corresponding  with  1  gram  of  the  sulph. 
cryst.  is  weighed  off  and  treated  as  described  in  the  following 
Abstract.  Collateral  alkaloid  mixtures  are  indicated  as  sharply  as 
in  the  case  of  the  sulphates,  except  that,  as  with  quinine  valerate, 
a  portion  of  the  acid  is  lost  dnring  heating  and  it  becomes  alkaline, 
when  a  little  more  passes  the  test.  J.  T, 

Estimation  of  Ginchonidine  in  Quinine  Sulphate.     By  L. 

ScHAFER  (Arch.  Pharm,  [3],  25,  1033— 1041).— The  ammonia  method 
given  by  Kerner  and  Weller  (Abstr.,  1887,  1148)  is  shown  to  be  quite 
failacions,  mainly  owing  to  the  readiness  with  which  a  double  salt  of 
quinine  and  cinchonidine  sulphate  is  formed.  Further,  animal  as  well 
as  vegetable  fibres  absorb  variable  quantities  of  the  quinine  alkaloids, 
and  the  use  of  different  kinds  of  filter-paper  may  produce- a  difference 
of  1  c.c.  in  the  amount  of  ammonia  solution  used.  Glass-wool  filters 
should  be  employed.  The  oxalate  test  (Abstr.,  1887,  623)  is  slightly 
modified  on  this  account.  1  gram  of  qninine  sulph.  cryst. 
f  0*85  gram  completely  dried  sulphate)  is  boiled  with  3^  c.c.  water  in 
a  small  tared  flflsk.  To  this  is  added  0'3  gram  of  neutral  crystallised 
potassiam  carbonate  (oxalate  P)  in  5  c.c.  water,  and  the  solution  is 
made  up  to  41*3  c.c.  The  flask  is  kept  at  20**  and  shaken  occasionally 
during  half  an  hour,  when  its  contents  are  filtered  through  glass-wool, 
and  to  10  c.c.  a  drop  of  officinal  aqueous  soda  is  added.  No  turbidity 
appears  for  some  minutes  if  the  original  sulphate  is  pure.  1  per  cent, 
of  cinchonidine  may  thus  be  missed.  1^  per  cent.,  however,  gives  an 
immediate  turbidity,  and  larger  quantities  afford  a  precipitate.  On 
filtering  through  glass-wool  after  one  hour,  2  per  cent,  or  more 
affords  an  immediate  turbidity  or  a  precipitate.  J.  T. 

Golcbicine-like  Decomposition  Product.  By  G.  Baumkbt 
(Arch.  Pharm.  [3],  25, 911 — 918).— In  a  supposed  poisoning  case,  the 
Stas-Otto  method  was  followed,  and  a  substance  closely  resembling 
colchicine  was  found,  although  death  had  occurred  twenty-two  months 
previously.  Parallel  reactions  made  with  pure  colchicine  differed  in 
many  cases  from  those  obtained  with  the  extract  from  the  body  ;  but 
when  an  aqueous  extract  was  exhausted  as  far  as  possible  by  means  of 
chloroform,  and  to  this  was  added  pure  colchicine,  the  reactions  then 
became  identical  with  those  given  by  the  substance  obtained  from  the 
body.  Brieger,  however,  found  that  the  substance  was  a  peptone  and 
physiologically  inactive.  Millon's  reaction  confirmed  this.  The 
peptone  is  also  distinguishable  from  colchicine  by  giving  a  precipitate 
with  picric  acid,  and  with  platinum  chloride.  J.  T. 
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Spectrum  of  the  Oxyhydrogen  Flame.  By  G.  D.  Liveino  and 
J.  Dbwar  (Froc.  Roy.  Soc,  43,  S-i? — 348). — The  aathora  examined 
the  third  portion  of  the  water  spectrum  extending  into  the  ultra-violet. 
The  lines  fall  into  rhythmical  groups,  in  which  in  many  cases  the 
distances  between  the  lines  measured  in  wave-lengths  are  in  arith- 
metical  progression.  They  find  a  striking  resemblance  between  these 
groups  and  the  groups  A,  B,  and  a,  but  no  exact  correspondence,  as 
stated  by  Deslandres.  They  have  found  many  of  the  lines  predicted 
by  Griinwald  (Abstr.,  1887,  1070).  H.  K.  T. 

Wave-lengths  of  two  Red  Lines  in  the*  Spectrum  of 
Potassium.  By  H.  Dbslandebs  (Gompt  rend.,  106,  739).— By 
means  of  the  electric  arc  and  a  Rutherfurd  grating  on  glass,  the 
author  has  determined  the  wave-lengths  of  the  two  potassium  lines 
in  the  extreme  red,  and  obtains  for  the  stronger  of  the  two  the  value 
76630,  and  for  the  weaker  7696*3,  D  being  taken  as  5888-9.  The 
mean  value  is  7679*65.  Mascart  by  the  same  method  found  7680  0, 
D  being  taken  as  68880.  C.  H.  B. 

Ultra-violet   Band-spectrum   of  Carbon  Compounds.     By 

H.  DksIiANDKBS  (Gompt,  rend.,  106,  842 — 846). — The  violet  portion  of 
the  visible  spectrum  of  carbon  compounds  in  tubes  under  low  pi*es- 
sure  contains  two  groups  of  bands,  the  first  of  which  is  usually  attri- 
buted to  hydrocarbons,  and  is  seen  in  the  spectra  of  comets,  whilst 
the  second  is  most  distinct  under  very  low  pressures,  and  was  attri- 
buted by  Ampere  to  carbonic  oxide. 

Carbonic  oxide  with  a  non-condensed  spark  under  atmospheric 
pressure  shows  the  first  group  only,  whilst  in  the  ultra-violet  there  is 
a  faint  trace  of  the  carbon  line  X2478'5.  Under  very  low  pressures, 
however,  this  gas  gives  a  very  fine  band  spectrum  in  the  ultra-violet, 
whilst  in  the  visible  spectrum  group  1  is  replaced  by  group  2,  which 
is  very  brilliant.  The  ultra-violet  spectrum  includes,  besides  some 
bands  of  group  1,  at  least  two  distinct  groups  of  bands,  different  in 
character  from  the  visible  hands,  and  readily  distinguishable  from  one 
another.  The  bands  in  the  3rd  group  shade  off  on  the  more  re- 
frangible side,  whilst  those  of  the  4th  group  shade  off  in  the  opposite 
direcHon.  Almost  exactly  the  same  spectra  were  obtained  at  low 
pressures  with  carbonic  anhydride,  acetylene,  and  cyanogen,  although 
in  the  latter  case  the  special  bands  of  nitrogen  and  of  cyanogen  wire 
recognisable.  The  exact  origin  of  the  bands  was  not  determined. 
Their  appearance  is  independent  of  the  presence  of  nitrogen,  and  it 
seems  probable  that  group  3  is  due  to  Pome  oxygen  compound,  whilst 
group  4  is  due  to  the  vapour  of  carbon  only.  Th^  bands  on  the  one 
hand  and  the  lines  on  the  other  may  be  divided  into  seiies  which, 

TOL.    LIT.  2  t* 


Digiti 


ized  by  Google 


638  ABSTRACTS  OP  OHEMIOAL  PAPERS. 

when  represented  on  a  scale  of  vibration- frequency,  are  in  arith- 
metical progression,  and  are  represented  by  the  expression  Am'  +  «, 
m  being  a  whole  number. 

Group  3  has  the  same  general  appearance  as  group  2,  usnally 
attributed  to  carbonic  oxide.  The  arrangement  of  the  bands  is 
simple,  but  the  bands  themselves  are  of  complex  structure. 

Group  4  is  different  in  appearance  from  any  other  carbon  groups 
or  nitrogen  groups.  It  resembles  the  absorption-spectrum  of  iodine, 
and  can  be  divided  into  five  similar  series,  which  are  also  in  arith- 
metical progression.  The  bands  are  of  comparatively  simple  structure, 
and  are  resolved  into  lines  by  two  prisms  of  Iceland  spar.  Each 
band  consists  of  two  equal  arithmetical  series  whicb  are  superposed 
on  each  other. 

The  division  of  tbe  bands  into  series  requires  three  successive 
operations,  and  the  whole  of  the  rays  may  be  represented  by  a  func- 
tion of  three  parameters,  m\  n',  p\  of  the  form — 

m,  n,  and  p  being  whole  numbers.  The  law  of  periods  in  the  more 
general  vibratory  motion  of  a  solid,  and  in  all  similar  problems  of 
periodic  vibrations,  can  likewise  be  represented  as  a  function  of  three 
parameters,  m',  n',  and  p\  which  correspond  with  the  three  dimensions 
of  space.  The  functions  /  and  </>  have  not  been  accurately  determined, 
but  they  seem  to  be  of  simple  character,  such  as  squares,  inverse 
squares,  or  square  roots.  C.  H.  B. 

Spectra  of  Meteorites.  By  J.  N.  Lockyer  (Proc.  Boy.  Soc^  43, 
117 — 156). — Observations  were  made  on  the  spectra  of  elements  and 
meteorites  at  low  temperatures,  namely,  those  of  the  bunsen  flame,  oxy- 
hydrogen  blowpipe,  and  vacuum  discharge.  The  spectra  were  com- 
pared with  those  of  the  heavenly  bodies.  The  following  deductions 
are  made : — The  Inminous  phenomena  of  all  heavenly  bodies  shining 
by  their  own  light,  with  the  exception  of  stars  like  the  sun  and  Sirins, 
are  produced  by  meteorites;  the  temperature  of  the  meteorites  in 
some  cases  is  about  that  of  the  oxyhydrogen  flame ;  the  intensity  of 
the  light  depends  on  the  number  of  meteorites  in  the  swarm ;  the 
main  factor  in  the  spectra  produced  is  the  ratio  between  the  meteorites 
and  the  spaces  between  them ;  when  the  space  is  great  the  tenuity  of 
the  gases  given  off  by  the  collisions  is  too  great  to  give  a  luminous 
spectrum,  later  bright  lines  or  flutings  are  produced,  Anally  when  the 
meteorites  themselves  are  more  crowded,  and  at  a  higher  temperature, 
a  continuous  spectrum  with  dark  lines  will  result;  new  stars  are 
produced  by  the  collision  of  swarms  of  meteorites,  the  lines  being  those 
of  elements  which  give  bright  lines  at  low  temperatures ;  the  hydro- 
gen spectrum  in  nebulss  is  due  to  electrical  excitation,  the  glow  of  a 
meteorite  in  a  vacuum  giving  the  hydrogen  or  carbon  spectrum  accord- 
ing to  the  amount  of  heat  applied  ;  tbe  production  of  iron  meteorites 
with  embedded  stones  is  due  to  the  welding  of  the  fused  iron  when 
meteorites  collide.  The  author  represents  tbe  consecutive  conditions 
of  stars  by  a  curve,  commencing  with  a  low  temperature  swarm  of 
meteorites,  which  by  their  gravitation  produce  a  rise  of  temperature  up 
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to  a  certain  height  to  afterwards  decrease  in  temperature  hy  radiation 
as  the  incandescent  mass  assumes  first  a  vaporous  and  finally  a  solid 
condition.  In  the  ascending  branch  are  (1)  nebulee  (bright  lines)  ; 
(2)  stars  with  bright  lines  ;  (3)  stars  with  little  absorption,  bright  hydro- 
gen lines ;  (4)  stars  with  bright  carbon,  manganese,  and  zinc  flutings ; 
(5)  stars  with  line  absorption;  at  the  top  of  the  carve  are  stars  with 
hydrogen  absorption.  In  the  descending  branch  are  (1)  stars  with 
line  absorption ;  (2)  stars  with  carbon  absorption.  The  sun  is 
situated  in  the  descending  branch,  as  shown  by  the  great  thickening 
of  the  potassium  line  due  to  a  concentration  of  the  sun's  atmosphere 
by  condensation.  H.  K.  T. 

OalTanic  Elements.  By  Roberts  (Dingl  polyt.  J.,  267, 141). 
— The  "permanganate  element"  is  said  to  be  free  from  chemical  action 
when  the  circuit  is  broken.  The  solution  consists  of  potassium  per- 
manganate, potassium  dichromate,  common  salt,  and  sal-ammoniac. 
The  negative  electrode  is  a  rod  of  zinc,  the  positive  a  carbon  prism. 
The  mean  E.M.F.  is  1-8  volts,  the  internal  resistance  0*5  ohm.  One 
element  is  sufficient  to  woric  an  electric  bell. 

The  "lead  dioxide  element"  is  prepared  by  mixing  red  lead  with 
powdered  potassium  permanganate  and  sulpharic  or  hydrochloric 
acid.  The  mixture  is  poured  into  a  mould  containing  carbon,  and  on 
solidifying  forms  a  good  porous  conductor,  which  adheres  firmly  to 
the  carbon,  and  has  the  same  hardness.  The  electrode  thus  obtained 
is  employed  as  a  substitute  for  carbon  with  zinc  and  sulphuric  acid, 
and  yields  a  very  constant  current.  By  the  application  of  a  solution 
of  salt  and  sodium  dichromate  still  better  results  are  obtained. 

The  electrolyte  in  the  so-called  "dry  element"  forms  a  thick, 
pasty  substance  prepared  by  mixing  two  saline  compounds,  each  dis- 
solved separately.  D.  B. 

Experiments  with  Lippmann's  Capillary  Electrometer.  By 
J.  H.  Pratt  {Ainer.  J,  Sci,,  36,  143 — 151). — A  description  of  the 
instrument  used,  which  is  of  very  simple  construction,  is  given.  The 
results  show  that  it  may  be  employed  for  measuring  low  potentials, 
up  to  0*6  or  0*7  Daniell,  and  therefore  for  comparing  the  E.M.F.  of  * 
difPerent  batteries,  if  only  a  known  fraction  of  the  current  be  used. 
Oxygen  polarisation  must  be  avoided,  and  only  hydi'ogen  polarisation 
employed.  Under  these  conditions,  the  deflection  of  the  meniscus 
may  be  taken  as  proportional  to  the  E.M.F.  for  very  low  potentials, 
and  for  potentials  up  to  0*9  Daniell  an  empirical  curve  will  show  the 
relation  between  the  two.  The  polarisation  is  complete,  and  no 
appreciable  current  passes  through  the  electrometer  until  it  is  charged 
to  a  potential  near  that  at  which  electrolytic  action  begins.  The 
capacity  of  the  instrument  is  very  considerable  as  compared  with  that 
of  the  quadrant  electrometer.  H.  C. 

Aeration  Currents.  By  C.  R.  A.  Wright  and  C.  Thompson 
(Proc.  Boy.  Soc.,  43,  268—273;  compare  Trans.,  1887,  672; 
Abstr.,  1887,  1008). — If  different  aeration  (spongy  and  smooth 
platinum  and  gold)  plates  are  placed  above  the  same  ozidisable 
metal  in  dilute  sulphuric  acid  or  aqueous  potash,  and  left  up  til  a  con- 
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stant  aeration  is  obtained,  and  if  thej  tlien  are  connected  together,  a 
current  is  set  up,  which  lasts  with  decreaaing  intensity  for  several 
days,  and  which  at  starting  has  an  electromotive  force  equal  to  the 
difference  between  the  electromotive  forces  obtained  by  exposing  each 
plate  to  the  oxidisable  metal.  The  passage  of  the  current  electrolyses 
the  sulphuric  acid,  with  the  resnlt  that  the  aeration  of  the  positive 
plate  is  reduced,  whilst  that  of  the  negative  plate  is  increased.  If 
the  current  is  interrupted  for  some  time,  the  plates  recover  their 
original  aeration.  With  silver  plates  in  sulphuric  acid,  acetic  acid, 
and  aqueous  ammonia,  a  stronger  current  is  obtained,  the  silver  pass- 
ing into  solution ;  moreover,  the  amount  of  silver  deposited  in  a 
voltameter  by  the  current  is  less  than  that  dissolved  in  the  cell.  The 
difference  is  greater  with  feeble  than  with  strong  currents.  If  the 
silver  is  opposed  to  a  powerful  oxidising  agent  such  as  platinum  in 
nitric  acid,  the  carrent  produced  is  stronger,  but  the  discrepancy 
between  the  quantity  of  silver  dissolved  and  that  deposited  remains. 
Other  metals  dissolve  in  the  same  way,  thus  mercury  opposed  to  an 
aeration  plate  gives  mercurons  sulphate.  Gold  in  potassic  cyanide 
gives  potassium  aurocyanide.  Palladium  behaves  in  a  similar  manner. 
If  platinum  in  cbromic  acid  is  substituted  for  the  aeration  plate,  gold 
can  be  dissolved  in  hydrochloric  acid,  forming  aureus  chloride  which 
subsequently  decomposes.  H.  K.  T. 

Electrical  Conductivity  of  Sulphur.  By  E.  Duter  (Compt. 
rend.y  106,  836—837). — Sulphur  is  a  non-conductor  at  all  tempera- 
tures below  its  boiling  point,  but  at  this  temperature  it  is  possible  to 
pass  an  appreciable  current  through  the  liquid.  The  gold  electrodes 
which  were  used  became  covered  with  a  deposit  which  is  under 
examination.  C.  H.  B. 

Electrical  Gondnctiyity  of  Goncentrated  Nitric  Aoid.     By 

E.  BouTY  (Compt.  r&nd.,  106,  654— 667).— The  addition  of  water  to 
fuming  nitric  acid  at  first  causes  an  increase  in  conductivity  almost 
proportional  to  the  quantity  of  water  added,  and  this  proportionality 
persists  through  a  much  wider  range  than  the  increase  in  conduc- 
tivity resulting  from  the  addition  of  nitrates.  From  0076  mol.  KsO 
to  1478  mol.  HjO  the  mean  increase  in  conductivity  is  0*456  for 
^HaO,  the  unit  being  the  conductivity  of  normal  nitric  acid,  the  specific 
i-esistance  of  which  at  0°  is  4*59  ohms. 

When  the  increase  in  conductivity  produced  by  salts  (6*955  per 
equivalent)  is  compared  with  that  produced  by  water  (0'456  per 
equivalent),  the  water  is  less  active  than  the  salts  in  the  ratio  of 
1  :  15*25,  and  this  ratio  would  be  still  lower  if  the  pure  acid  were  the 
basis.  It  would  seem  that  the  electrolyte  produced  by  the  first  addi- 
tions of  water  contains  a  somewhat  large  number  of  molecules  of 
water  in  each  molecule  of  electrolyte. 

The  addition  of  small  quantities  of  dehydrating  substances,  such  as 
phosphoric  anhydride  or  sulphuric  acid,  to  the  nitric  acid  increases  its 
conductivity,  probably  owing  to  the  formation  of  complex  electrolytes 
containing  both  acids. 

The  determinations  of  the  conductivity  of  concentrated  nitric  acid 
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itself  were  not  very  satisfactory,  owing  to  tbe  action  of  the  acid  upon 
the  vessels  containing  it,  and  consequent  variations  in  resistance. 
Probably  the  electrolytic  molecules  are  not  the  same  with  different 
degrees  of  dilution.  A  study  of  the  phenomena  of  polarisation  seems 
to  indicate  three  distinct  phases  in  the  electrolysis,  namely,  the 
phase  of  the  formation  of  the  electrolyte  corresponding  with  a  compo- 
sition repre<«ented  by  the  formula  Na05,4B,O,  the  E.M.F.  of  polarisa- 
tion being  0*05  to  0'2  volt,  and  the  increase  iik  conductivity  per 
equivalent  of  water  0*456,  whilst  the  principal  product  at  the  cathode 
is  nitrogen  peroxide;  (2)  the  phase  of  dissociation  extending  some- 
what beyond  the  point  of  maximum  conductivity,  with  an  E.M.F.  of 
polarisation  of  0*6  to  0*9  volt,  the  product  at  the  cathode  being  a 
complex  mixture  containing  nitrons  acid ;  (3)  the  phase  extending 
from  the  point  of  maximum  conductivity  to  high  degrees  of  dilution, 
the  E.M.F.  of  polarisation  being  from  1*6  to  i"8  volt,  whilst 
hydrogen  is  the  only  product  at  the  cathode.  C.  H.  B. 

Influence  of  the  Composition  of  Qlass  on  the  Depression- 
phenomena  of  Thermometers.  By  R.  Weber  (Ber.,  21, 1086— 
1096). — Tables  are  given  showing  the  composition  of  various  kinds 
of  glass,  and  tbe  depression  which  took  place  after  various  lengths  of 
time.  The  results  show  that  the  quantity  of  silica  present  does  not 
affect  the  depression,  nor  has  the  quantity  of  lime,  which  varies  from 
10  to  15  per  cent.,  any  appreciable  effect.  Neither  a  large  amount  of 
lime  nor  of  silica  can  counteract  the  injurious  effect  caused  by  the 
presence  of  both  potash  and  soda.  The  quantity  of  alumina  has 
relatively  little  effect  on  the  depression,  but  its  presence  is  of  use  in 
promoting  the  liquefaction  and  thorough  melting  of  the  glass. 

F.  S.  K. 

Conduction  of  Heat  in  Liquids.  By  C.  Chree  (Proc,  Roy. 
8oc,,  43,  80 — 48). — A  flat-bottomed  dish  is  supported  just  in  contact 
with  the  surface  of  the  liquid,  and  into  this,  water  at  about  75*"  is 
poured,  the  temperature  at  a  known  depth  below  the  surface  being 
then  ascertained  at  intervals  by  measuring  tbe  resistance  of  a 
platinum  wire  suspended  horizontally  2'6  cm.  beneath  the  bottom  of 
the  dish.  From  these  measurements,  the  conductivity  is  deduced. 
Two  series  of  experiments  are  distinguished  ;  in  the  first,  the  water 
in  the  dish  was  syphoned  off  after  a  certain  interval  of  time  had 
elapsed ;  in  the  second,  it  was  allowed  to  remain  in  the  dish  until  tbe 
end  of  the  experiment.  In  the  first  series,  the  conductivities  measured 
are,  the  units  being  centimetre  and  minute — 

For  water  at  18**  =  00747. 

For  sulphuric  acid,  sp.  gr.  1'054,  at  20-5''  =  0*0759. 

For  sp.  gr.  J'lO,  at  20i°  =  0-0767. 

For  sp.  gr.  l'14i,  at  19^  =  0-0765. 

For  sp.  gr.  1-18,  at  21''  =  0-0778. 

From  which  it  appears  that  the  presence  of  a  very  considerable 
quantity  of  sulphuric  acid  produces  an  extremely  small  change  in  tbe 
conductivity  for  heat  of  water. 
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For  carbon  bisnlphide  at  15'  =  00322. 
For  methylated  spirit  at  19-5^  =  0-0854. 
For  paraffin  oil  at  19**  =  0'0264. 

The  method  and  theory  are  not  sufficiently  accurate  to  allow  of 
any  value  being  attached  to  the  third  significant  figure  in  the  above. 
The  results  in  the  second  series  were — 

For  water  at  195°  =  00815. 
For  methylated  spirit  at  18"  =  0-0346. 
For  paraffin  oil  at  20°  =  00273. 
For  turpentine  oil  at  18**  =  00189. 

The  results  on  the  whole  agree  with  Weber's  (Ann,  Phys.  Chem.  [2], 
10,  103,  304,  and  472).  H.  C. 

Bibasic  Olyceroxides.  By  be  Forcband  (Cornet,  rend.,  106,  665 
— 667,  and  746 — 741*). — When  sodium  ethoxide  and  monosodium 
priycerozide  in  molecular  proportions  are  heated  together  for  some 
time  in  presence  of  an  excess  of  alcohol,  and  the  liquid  evaporated  to 
dryness  in  a  current  of  hydrogen  at  a  temperature  not  exceeding  180°, 
the  product  contains  29'23 — 29'86  per  cent,  of  sodium,  and  hence 
only  about  half  the  sodium  in  the  ethoxide  combines  with  the  gly- 
cerol.  If,  however,  evaporation  takes  place  at  180 — 190°,  decom- 
position is  practically  complete.     Below  lOO**,  the  compound 

C^HTNaCEtOH 

is  formed ;  at  100 — 105°,  or  even  120**  in  dry  hydrogen,  the  product 
is  CHTNaOsjEtONa ;  at  180—190°  the  bibasic  glyceroxide,  C,H,Na,0„ 
is  obtained.  Potassium  methoxide  and  monopotassium  glyceroxide 
do  not  react  at  180**  even  aft-er  several  hours. 

The  heat  of  solation  of  disodium  glyceroxide,  CsHeNasOj,  at  10°  is 
-h  14-48  Cal. 

CHTNaO,  solid  -h  Na  solid  =  H  gas  -h 

CaHeNajO,  solid develops  -h  29*91  Cal. 

CsHrNaOa  solid   -h    ^NajO   solid   =  ^HaO 

solid  -I-  C,H JN'ajO,  solid „        -h  1512   „ 

C»H7NaOa  solid  +  NaOH  solid  =  HjO  solid 

-I-  CsHJI^ajOs  solid absorbs      —1-96    „ 

and  inversely — 

CsHsNajOa  solid   +  H^O  liquid  =   NaOH 

solid  -I-  CsHeNatOa  solid develops    -I-3-39    „ 

The  last  result  explains  the  instability  of  the  compound  in  moist 
air.  In  the  case  of  monosodium  glyceroxide,  this  reaction  is  endo- 
thermic,  and  hence  the  compound  is  much  more  stable,  and  can  even 
exist  in  solution  in  a  partially  dissociated  condition.  The  reaction 
CHTNaOj  solid  +  EtONa  solid  =  C,H<Jfa,0,  solid  +  EtOH  liquid 
absorbs  —  2'08  Cal.,  is  endothermic  for  the  solid  compounds,  but 
becomes  possible  under  the  complex  conditions  of  dissociation  result- 
ing from  the  action  of  heat.  The  following  result,  CsHiNaOsfEtOH 
solid  +  EtONa  dissolved  in  nEtOH  liquid  s=:   C|H^a,Os  solid  -h 
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(n  +  2)EtOH  Kquid,  absorbs  —16-64.  Cal.,  explains  the  fact  that 
disodinni  gljceroxide  is  only  formed  at  a  high  temperature.  The 
corresponding  reaction  for  the  monobasic  glyceroxide  is  exothermic, 
and  this  compound  is  formed  at  the  ordinary  temperature. 

C,  (diamond)  +  H«  gas  +  Na,  solid  +  Os  gas  =  CjH«Na,Ot  solid, 
develops  +23962  Cal. 

The  author  was  unable  to  obtain  any  alcoholate  of  disodium  gly- 
ceroxide. The  residue  at  120''  is  shown  by  its  stability  in  a  vacuum 
at  105",  and  its  heat  of  solution  (  +  13*52  Cal.  at  10"*)  to  be  the  com- 
pound CaHiNaOa^EtONa. 

The  heat  of  formation  of  this  compound  from  its  proximate  con- 
stituents is  +  1*34  Cal.,  and  in  the  production  of  disodium  glyceroxide 
it  is  first  formed  with  development  of  heat,  but  at  a  higher  tempera- 
ture decomposes  with  absorption  of  —3*5  Cal. 

The  heat  developed  by  the  action  of  a  second  molecule  of  sodium 
hydroxide  in  dilute  solution  on  glycerol  in  dilute  solution  is  only 
+  0*22  Cal.,  compared  with  0*515  developed  by  the  action  of  the  first 
molecule,  but  even  this  value  is  higher  than  the  corresponding 
thermal  disturbance,  +0*04 — 0*11  Cal.  in  the  case  of  alcohols.  The 
action  of  sodium,  sodium  oxide,  or  sodium  hydroxide  on  glycerol 
develops  + 14  Cal.  more  than  the  corresponding  reaction  with  mono- 
sodium  glyceroxide.  The  thermal  disturbances  resulting  from  the 
action  of  sodium,  sodium  oxide,  and  sodium  hydroxide  on  mono- 
sodium  glyceroxide  are  in  each  case  about  20  Cal.  lower  than  for  the 
corresponding  reaction  with  ethyl  alcohol,  a  result  which  explains 
why,  when  two  atoms  of  sodium  act  on  a  mixture  of  ethyl  alcohol 
and  glycerol,  one  atom  is  substituted  in  each  compound,  the  bibasic 
glyceroxide  only  being  formed  at  a  high  temperature. 

C.  H.  B. 

Freezing  Mixture.  By  I.  A.  Baghman  (Amer.  Ghem,  /.,  10,  45 
— 47). — The  spent  acids  (mixture  of  equal  volumes  of  strong  nitric 
and  sulphuric  acids)  from  Grove's  battery,  mixed  with  snow  or 
broken  ice  till  it  forms  a  thin  paste,  g^ves  a  temperature  of  —30^. 

H.  B. 

Relative  DensitieB  of  Hydrogen  and  Oxygen.  By  Lord 
Rayleigh  (Proo.  Boy,  Soc.j  43,  356— 363).— Regnault's  method  was 
adopted,  but  the  globe  was  not  cooled  by  ice,  being  simply  inclosed 
dunng  weighing  in  a  wooden  case,  and  the  average  temperature  fcaken. 
The  hydrogen  was  evolved  from  amalgamated  zinc  and  platinum  in  sul- 
phuric acid  in  a  vacuum,  the  hydrogen  being  liberated  by  connecting 
the  zinc  and  platinum  plates,  the  gas  was  purified  by  potash  and 
mercuric  chloride,  and  dried  with  phosphoric  anhydride.  The  oxygen 
was  obtained  from  potassium  and  sodium  chlorates.  An  important 
correction,  overlooked  by  Begnault,  is  made  in  observing  the  com- 
pression which  the  globe  sufiers  when  exhausted ;  this  the  author 
determines  by  experiment,  and  from  the  theory  of  elastic  shells.  The 
ratio  found  is  15*884  (Regnault,  15*964),  the  difference  being  mainly 
due  to  the  above  correction.  With  Scott's  ratio  of  atomic  volumes 
1*9965  (Abstr.,  1888,  411),  the  value  15*912  is  obtained  for  the  ratio 
of  atomic  weights.  H.  K.  T. 
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Hydrate  of  Hydrogen  Sulphide.  By  de  Fobcrand  and  Yillakd 
(Goinpt  rend.,  106,  849 — 851). — The  vapour-tension  of  the  hydrate 
of  hydrogen  sulphide  was  determined  in  presence  of  excess  of  water 
and  gas.  The  following  table  gives  the  differences  between  the 
tensions  and  760  mm.  at  different  temperature : — 

0°  0-r     0-6°     0-8°      0-85*'     l-O**      1-2^      175°       2-1** 

-29  mm.     -17     +20     +45      -+-48     +60     +70     +117      +147 

2  8^       3-4°        3-8^       3-9^       45**        4-9''        52° 
+  222     +288     +323     +337     +403     +463     +490. 

The  low  tension  at  0**  is  especially  noteworthy ;  at  lower  tempe- 
rfttnres  the  presence  of  ice  interferes  with  the  determinations.  The 
tension  is,  however,  always  below  that  of  the  atmosphere. 

C.  H.  B. 

Hydrates  of  Qases.  By  db  Forcrand  and  Villard  (Compt,  rend,, 
108,  939 — 941). — According  to  Wroblewski,  the  formation  of  a 
hydrate  of  a  gas  by  compression  only  takes  place  when  the  water 
holds  in  solution  a  quantity  of  gas  corresponding  with  that  required 
to  produce  the  hydrate.  It  may  also  be  supposed  that  at  the  moment 
of  crystallisation  the  water  contains  much  less  gas  than  the  hydrate, 
but  the  formation  of  the  latter  takes  place  with  absorption  of  a 
considerable  quantity  of  gas.  The  solution  of  a  gas,  and  the  forma- 
tion of  a  hydrate,  would  then  be  two  perfectly  distinct  phenomena. 
The  seeond  explanation  only  is  admissible  in  the  case  of  hydrates  of 
chlorine  and  sulphurous  anhydride,  since  the  solutions  contain  a  much 
lower  pix)portion  of  these  gases  than  the  hydrates. 

The  apparatus  used  for  determining  the  vapour-tension  of  the 
hydrate  of  hydrogen  sulphide  (preceding  Abstract)  was  arranged  so 
that  at  a  pressure  of  60  mm.  above  atmospheric  pressure,  it  contained 
crystals  of  the  hydrate,  together  with  hydrogen  sulphide  and  a 
slight  excess  of  water.  If  the  pressure  was  increased  by  100  mm., 
and  the  apparatus  agitated  to  promote  the  formation  of  more  crystals, 
there  was  a  considerable  absorption  of  gas,  and  the  pressure  sank  to 
its  former  value.  A  further  increase  of  pressure  produced  a  further 
quantity  of  crystals.  An  increase  of  pressure  of  100  mm.  does  not 
greatly  increase  the  solubility  of  the  gas  at  constant  temperature,  and 
yet  the  production  of  the  hydrate  was  evident  from  the  separation  of 
fresh  crystals.  When  the  hydrate  is  formed  at  0°,  1  c.c.  of  water 
absorbs  about  100  c.c.  of  gas,  whereas  water  at  + 1**  dissolves  only 
4  vols,  of  the  gas  under  normal  pressure.  The  composition  of  the 
hydrate  SHj  +  12H,0  corresponds  with  102  vols,  of  gas.  Similar 
results  were  obtained  with  methyl  chloride,  and  it  would  seem 
therefore  that  the  formation  of  a  hydrate  of  gas  is  not  merely  the 
solidification  of  a  saturated  solution,  but  an  independent  act  of  oom- 
bination.  C.  H.  B. 

Method  for  Obtaining  Definite  Hydrates.  By  E.  J.  Mauvin^ 
and  C.  Limb  (Bull.  8oc.  Chim.,  48,  777). — Crystals  of  oxalic  acid 
were  kept  under  a  glass  shade  by  the  side  of  dried  oxalic  acid.  After 
six  months  the  crystals  were  titrated,  and  found  to  have  a  com- 
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position  corresponding  with  the  formula  C2H2O4  -|-  2H2O.  Crystals 
irom  the  same  preparation  were  kept  in  a  desiccator  over  sulphuric 
acid  for  more  than  six  months,  when  they  had  the  composition 
indicated  hy  the  formula  CtHjOi.  It  is  suggested  that  instead  of 
drying  substances  indifferently  over  lime  or  sulphuric  acid,  some 
special  substance  should  be  selected,  according  to  the  nature  of  the 
compound  to  be  analysed.  N.  K.  M. 

Solubility  of  Sulphates.  By  A.  £)tard  (Compt  rend,,  106, 
740 — 743). — The  author's  determinations,  extending  through  a  wide 
range  of  temperature,  show  that  when  the  solubility  of  a  salt  is 
represented  by  a  curve  which  expresses  the  weight  of  salt  in  100  parts 
of  solntion,  this  curve  is  a  right  line,  the  angular  coefficient  of  which 
varies  with  each  salt.  For  one  and  the  same  salt,  the  coefficient 
changes  in  value  at  one  or  more  points,  the  change  being  usually 
abrupt,  although  in  some  cases  the  perturbation  extends  through  a 
short  but  measurable  distance.  In  the  majority  of  cases,  if  not  in 
all,  the  sign  of  the  coefficient  changes,  and  the  solubility  decreases 
beyond  a  certain  temperature.  This  is  especially  marked  in  the  case 
of  many  sulphates,  and  the  following  coefficients  have  been  deter- 
mined by  the  author. 

Ferrous  Sulphate,— Yrom  -2°  to  65%  y  =  135  +  0-3784^;  from 
65"  to  98*  the  curve  of  solubility  is  parallel  with  the  axis  of  tempe- 
rature; from  98**  to  156%  y  =  37*5  -  0*6685^.  The  last  equation 
indicates  that  the  salt  should  be  insoluble  at  156°,  and  this  conclusion 
has  been  verified  experimentally. 

Cadmium  Sulphate,— From  0^  to  68°,  y  =  357  +  0*2160^;  from 
68*^  to  200°,  y  =  506  —  0-368K.  At  200°  the  salt  dissolves  only  to 
the  extent  of  2  per  cent.,  and  at  215*"  it  is  insoluble. 

Magnenum    Sidphate,— From  0°  to  123**,  y  =  20*5  H-  0*2276^;* 
from  123°  to  190",  y  =  48*5  -  0-4403^.      The  salt  should  become 
insoluble  at  233°,  but  this  was  not  verified.     A  solution  saturated  at 
-1-15°  becomes  turbid  at  178°,  and  deposits  a  hydrate  in  porcelain-like 
crusts. 

Lithium  Sulphate.— ¥rom  -20°  to  -105%  y  =  185  -|-  0-842K; 
from  -10-5°  to  100°,  y  =  265  -  0*0274^. 

H/uhidium  Sulphate,— From  O**  to  49°,  y  =  265  -h  0*2959^;  from 
49**  to  170°,  y  =  41-0  +  00661^. 

Potassium  Selenate.— From  -20**  to  100°,  y  =  52  -|-  0-0250^. 

Seleniaus  Anhydride.— Yrom  -3**  to  36%  y  =  450  +  07692^. 

In  several  cases  the  observations  are  complete,  since  they  extend 
from  the  point  of  congelation  of  the  solution  to  the  temperature  at 
which  the  salt  again  becomes  insoluble.  The  point  of  congelation 
corresponds  with  a  certain  ratio  between  the  salt  and  the  water.  As 
the  temperature  rises,  the  change  in  presence  of  an  excess  by  the  salt 
is  analogous  to  etherification.  A  certain  quantity  of  water  is  set  free, 
and  dissolves  a  further  quantity  of  the  salt,  and  this  change  con- 
tinues as  the  temperatnre  rises,  the  solubility  of  the  salt  increasing 
by  reason  of  the  dehydration  of  the  original  system  up  to  the 
point  of  maximum  solubility.  A  change  analogous  to  saponification 
then  sets  in,  and  as  the  temperature  rises  the  salt  is  gradually 
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deposited,  the  water  playing  an  increasing  part  in  the  establishment 
of  equilibrium  until  at  a  certain  temperature  the  water  completely 
displaces  the  salt,  and  the  latter  becomes  insoluble.  C.  H.  B. 

Laws  of  Ghemioal  Eqoilibrlam.  By  P.  D(jhbii  (Oom/pt  rend., 
106, 846 — 849). — A  continuation  of  the  discussion  with  Le  Ghatelier. 

C.  H.  B. 

Raoult's  Method  for  the  Determination  of  Molecular 
Weight  and  on  Acetoxime.  By  K.  Auwers  and  Y.  Metbb  (^er., 
21,  1068— 1070).— The  authors  suggest  that  in  Baoult's  method 
glacial  acetic  acid  should  always  be  employed  as  the  solrent,  and 
neither  benzene  nor  water. 

Beckmann*s  determinations  of  the  molecular  weight  of  oximes 
(this  ToL,  p.  409)  are  probably  wrong,  owing  to  his  having  used 
benzene.  Experiments  made  by  the  authors  on  acetoxime  show  that 
when  glacial  acetic  acid  is  used,  the  results  obtained  agree  with  the 
formula  CsHiNO. 

When  it  is  absolutely  necessary  to  make  use  of  water  or  benzene, 
the  results  are  of  value  only  after  having  first  made  experiments 
with  a  compound  of  strictly  analogous  constitution,  the  molecular 
weight  of  which  is  known.  '  F.  S.  K. 

Molecular  Wei^t  of  Oximes.  By  E.  Beckmann  (Ber.,  21, 
1163 — 11 64). — The  conclusions  arrived  at  by  the  author  with  reference 
to  the  molecular  weights  of  the  oximes  (this  vol.,  p.  409)  were  based 
on  the  lowering  of  the  freezing  point  of  benzene,  which  was  employed 
as  the  solvent  for  the  various  oximes  examined.  When,  however, 
acetic  acid  is  used,  results  are  obtained  which,  in  the  case  of  acet- 
oxime and  benzaidoxime,  are  in  agreement  with  the  molecular  weights 
usually  adopted.  The  molecular  weights  of  these  oximes  as  deter- 
mined by  the  lowering  of  the  vapour-tension  of  their  ethereal  solutions 
are  also  those  ordinarily  assumed.  W.  P.  W. 

Apparatus  for  Fractional  Distillation.  By  E.  Clandok  and  E. 
C.  MoEiN  (BullSoc.  Ghim.,  48, 804— 811).— The  apparatus  is  intended 
for  the  distillation  of  large  amounts  of  liquids,  100  litres  for  example. 
It  is  made  entirely  of  copper.  For  description  of  the  apparatus  the 
original  paper,  in  which  sketches  are  given,  must  be  referred  to. 

N.  H.  M. 

Apparatus  for  Fraotionstl  Distillation.  By  T.  H.  Norton  and 
A.  H.  Otten  {Amer,  Chem.  J.,  10,  62—69). — The  apparatus  is  con- 
structed  on  the  principle  of  Toherniac's  ^' d6 verseur  *'  for  the  separation 
of  froth  during  distillation  {Wurtz  Dict,^  8upp,,  597),  so  that  the 
vapours  are  not  washed  through  the  condensed  liquid,  but  are  at 
once  separated.  The  apparatus  is  decidedly  fragile,  and  on  the  whole 
yields  no  better  results  than  the  fractionating  tubes  of  Linnemann 
and  Hempel.  H.  B. 

Pressure  Tubes.  By  H.  N.  Warbem  (Chem.  News,  67,  155).— 
The  author  adopts  the  following  plan  to  make  glass  tubes  resist 
internal  pressure  at  high  temperatures.  For  temperatures  ranging 
from  200^  to  400",  the  sealed  tube  is  enclosed  in  a  copper  tube,  the 
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intervening  space  being  closely  packed  with  magnesia.  For  higher 
temperatures,  a  wrought-iron  external  tube  is  nsed  with  sand  as  the 
packing  material.  D.  A.  L, 

Turbine  for  Laboratory  Purposes.   By  H.  Babe  (Ber.y  21, 1200 

— 1201). — The  author  has  devised  a  simple  form  of  turbine  which, 

when  connected  with  the  water  service  of  a  laboratory,  is  capable  of 

nrovidinir  the  motive  power  required  for  mechanical  stirring. 

*^  r  1  ^    p   ^ 

Lecture  Apparatus  for  making  Sulphuric  Anhydride.  By 
W.  R.  HoDGKiNsoN  and  P.  K.  Lowndes  (Chem.  Newft,  57,  193). — The 
apparatus  consists  of  an  inverted  bell-jar.  The  smaller  opening  is 
fitted  with  a  caoutchouc  stopper  carrying  a  wooden  rod  to  which  a 
piece  of  stout  platinum  wire  is  attached  supporting  some  spongy 
platinum  in  the  centre  of  the  jar.  The  large  opening  is  fii*mly  closed 
by  a  piece  of  wood,  through  which  two  tubes  (one  for  oxygen,  the 
other  for  sulphurous  anhydride)  pass  and  terminate  close  to  the 
platinum  sponge  which  just  previous  to  use  has  been  heated  in  a 
bunjBen  flame.  Sulphuric  acid  forms  rapidly  when  the  two  gases  are 
made  to  impinge  on  the  hot  spongy  platinum.  D.  A.  L. 
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Relative  Values  of  the  Atomic  Weights  of  Hydrogen  and 
Oxygen.  By  J.  P.  Cooke  and  T.  W.  Richards  (Amer.  Ohem  /.,  10, 
81 — 110  ;  com  p.  Lord  Bayleigh,  this  vol.,  p.  643). — The  only  direct 
determinations  of  this  ratio  that  are  independent  of  all  other  con- 
siderations and  determinations  are  those  of  Dumas  and  of  Erdmann  and 
Marchand,  and  both  these  contain  possible  errors  and  uncertainties  that 
are  so  great  as  to  render  the  results  obtained  worthless  for  deciding 
between  the  numbers  1596  and  16  00  as  the  atomic  weight  of  oxygen. 

The  principal  source  of  possible  error  is  that  the  amount  of  hydro- 
gen is  determined  by  the  difference  of  the  weights  of  water  and  of 
oxygen,  and  the  combined  errors  of  these  two  determinations  are  then 
exaggerated  because  of  the  comparative  smallness  of  the  number  that 
expresses  the  hydrogen.  In  the  present  determination  the  hydrogen 
was  actually  weighed.  The  globe  used  was  counterbalanced  by  a 
similar  one,  and  its  weight  could  be  satisfactorily  determined  to  one- 
tenth  of  a  milligram ;  it  held  nearly  5  litres,  and  was  provided  with 
glass  stopcocks.  After  exhausting  to  1  mm.  it  was  weighed,  filled 
with  hydrogen,  and  again  weighed. 

In  the  first  series  of  experiments,  the  hydrogen  was  prepared  from 
almost  pure  zinc  and  hydrochloric  acid ;  the  dissolved  air  was  re- 
moved from  the  dilute  acid  by  boiling  in  a  stream  of  hydrogen  and 
preserving  it  in  an  atmosphere  of  hydrogen.  The  gas  was  puri- 
fied by  passing  through  a  5-foot  tube  of  potash  solution  (necessary 
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to  remove  snlphnr  dioxide),  then  dried  hj  calciam  chloride,  Bul- 
phnric  acid,  and  phosphorns  pentoxide;  wherever  possible,  joints 
were  made  by  sealing  together  the  glass  tubes,  all  others  were 
protected  by  a  cement  composed  of  eqnal  parts  of  pitch  and 
gutta-percha.  In  the  second  series  of  experiments,  the  hydrogen 
wa^  prepared  from  hydrochloric  acid  and  a  semi-flaid  amalgam  of 
zinc ;  the  amalgam  conld  be  connected  externally  with  a  platinum 
plate  immersed  in  the  acid,  and  by  making  connection  and  inter- 
posing a  varied  electrical  resistance,  or  by  connecting  with  a  battery, 
the  hydrogen  could  be  obtained  at  any  desired  speed.  The  gas  was 
purified  as  before.  In  the  third  series,  the  hydrogen  was  prepared 
by  dissolving  sheet  aluminium  in  pure  aqueous  potash.  The  long 
potash  washing  tube  was  dispensed  with,  but  the  gas  dried  as  before. 
The  globe  was  then  connected  with  the  rest  of  the  apparatus  that  had 
previously  been  filled  with  nitrogen.  The  apparatus  consisted  firstly 
of  heated  tubes  containing  copper  to  remove  oxygen  from  the  air 
current,  copper  oxide  to  remove  hydrogen  occluded  by  the  copper  or 
organic  matter  in  the  air ;  secondly,  drying  tubes  containing  potash, 
calcium  chloride,  sulphuric  acid,  and  phosphorus  pentoxide ;  thirdly, 
the  weighed  globe  containing  hydrogen ;  fourthly,  tube  containing 
heated  copper  oxide ;  fifthly,  the  apparatus  for  collecting  the  water, 
namely,  an  empty  tube,  strong  sulphuric  acid,  and  phosphorus  pent- 
oxide; and,  lastly,  an  apparatus  for  regulating  the  suction  of  air 
through  the  whole  apparatus.  The  gas  current  was  rapid  the  whole 
time ;  after  the  first  half  hour,  more  than  nine-tenths  of  the  hydrogen 
was  burnt,  and  after  the  first  hour  the  first  tube  containing  copper 
•  was  removed,  all  possibility  of  an  explosion  being  at  an  end,  and  air 
instead  of  nitrogen  was  drawn  through  the  apparatus.  By  this  means 
the  whole  apparatus  is  left  in  its  initial  condition,  namely,  the  re- 
duced copper  oxide  is  reoxidised  completely,  thus  avoiding  all  error 
due  to  occlusion  of  hydrogen,  and  the  condensing  tubes  are  left  also 
full  of  ordinary  air.  The  actual  experiment  lasted  altogether  about 
eight  hours,  which  time  was  shown  to  be  amply  sufficient.  The 
weight  of  hydrogen  burnt  averaged  0*42  gram.  I'he  results  obtained 
are — 

Maximum.    Minimum.    Arerage.         Error. 
First  series  (5). .. .      15  977       l/)-937      15-954       ±00048 
Second  series  (5). .      15962       15942       15-953       +0*0022 
Third  series  (6)   ..      15967      15-937      15952       ±00035 


Average  of  the  three  series     15*953       ±0001 7 

Dumas  obtained 15960       ±00070 

or,  having  regard  only  to  the  substances  actually  weighed,  the  compo- 
sition of  water  is  : — Oxygen  (Dumas)  88-864  ±  00044,  and  hydrogen 
(Cooke  and  Richards)  11'140  ±  00011 ;  total  100 004. 

The  results  recently  given  by  Keiser  (Abstr.,  1887,  1078)  namely, 
15873,  15897,  and  15826  are  not  concordant,  and  aw  vitiated  by 
varying  impurities  in  the  gas  used.  H.  B. 
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Atomic  Weight  of  Oxygen.  By  E.  W.  Morlbt  (Amer.  Cheni.  J., 
10,  21 — 26). — It  is  pointed  out  that  the  eonclasion  drawn  by  Scott 
(this  vol.,  p.  411)  as  to  the  ratio  in  which  hydrogen  and  oxygen  com- 
bine is  not  warranted  hj  his  experimental  method,  more  particnlarly 
because  the  amount  of  impurities  in  the  hydrogen  and  in  the  oxygen 
used  were  not  separately  estimated.  Methods  are  proposed  by  which 
these  impurities  can  be  estimated  and  allowed  for,  and  also  new 
methods  for  effecting  the  synthesis  of  water  in  the  most  exact 
manner.  H.  B. 

Oxidation  of  Solutions  of  SnlphnrooB  Anhydride  and  Sul- 
phites. By  I.  A.  Bachman  (Amer.  Ghem,  J,,  10,  40 — 41). —Solutions 
of  normal  potassium,  sodium,  and  ammonium  sulphites  were  com- 
pletely oxidised  in  three  weeks,  whilst  sulphurous  acid  had  lost  by 
volatilisation  and  oxidation  three  quarters  of  its  strength,  and  acid 
ammonium  sulphite  had  only  lost  about  45  per  cent.  All  the 
solutions  contained  10  grams  of  sulphurous  anhydride  per  litre,  were 
kept  in  open  bottles,  and  shaken  twice  daily.  H.  B. 

Sulphites.  By  A,  RChwo  (/.  pr.  Ghem.  [2],  37,  217—253).— 
The  author  has  revised  the  work  of  Muspratt  {Annalen^  50,  259), 
Bammelsberg  {Ann,  Fhys,  Ghem.,  67,  245),  and  others,  and  has  fully 
described  the  sulphites  of  lithium,  thallium,  the  alkaline  earths,  lead, 
magnesium,  zinc,  cadmium,  aluminium,  uranium,  bismuth,  iron, 
chromium,  manganese,  nickel,  cobalt,  and  tin,  with  the  result,  in 
general,  that  the  older  observations  are  con6rmed.  Attempts  to  ob- 
tain the  two  isomeric  salts  NaSOj'OK  and  KSO,'ONa  were  not  suc- 
cessful, only  one  potassium  sodium  sulphite  being  formed  under  any 
circumstances.  G.  T.  M. 

Simple  Formation  of  Thiosulphates.  By  E.  Donate  and 
P.  MuLLNER  {Bingl  polyL  J.,  267, 143). — This  method  is  based  on  the 
oxidation  of  met-allic  sulphides  in  aqueous  solution  by  boiling  with 
manganese  dioxide.  D.  B. 

New  Sulphur  Ozy-acid.  By  A.  Villibbs  (Gompt  rend.,  106, 
851 — 853). — Sodium  thiosulphate  is  mixed  with  a  quantity  of  water 
insudicient  for  complete  solution,  and  the  mixture  is  saturated  with 
sulphurous  anhydride.  If  any  salt  now  remains  undissolved  more 
water  is  added,  and  the  mixture  is  again  saturated  with  the  gas.  A 
yellow  solution  is  obtained,  and  if  this  is  evaporated  immediately 
in  a  vacuam,  it  evolves  sulphurous  anhydride,  and,  if  the  temperature 
does  not  exceed  0°,  only  sodium  thiosulphate  is  obtained  from  the 
residue.  If  the  solution  is  allowed  to  remain  at  the  ordinary  tem- 
perature  for  two  or  three  days,  it  will  then  absorb  more  sulphurous 
anhydride,  and  if  after  saturation  it  is  allowed  to  remain  for  a  day  or 
two  and  is  then  evaporated  in  a  vacuum  over  sulphuric  acid,  it  yields 
brilliant,  white,  brittle,  anhydrous  prisms  of  the  composition  NajSiOs- 
When  these  crystals  are  dissolved  in  water  and  evaporated  as  before, 
the  hydrate  Na2S408  +  2H3O  is  obtained  in  soft,  waxy  crystals 
arranged  in  nodules. 
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If  tbe  mother-liquor  f I'om  the  first  crystals  is  concentrated,  it  yields 
»(mall  crystals  of  the  trithionate  Na^SsOe  +  SHjO,  which  has  no6 
previously  been  crystallised.  The  formation  of  these  salts  is  repre- 
sented by  the  foUowinsr  equations:— 2Na»S308  -f  5S0j  =  2NasS40g 
+  S  and  2Na2S,03  +  3S0,  =  2NaaS50,  +  S.  At  a  low  temperature 
very  little  sulphur  is  actually  liberated,  and  it  seems  to  unite  with  the 
thiosulphate,  forming  a  salt  of  the  composition  NatSgOa. 

The  salt  Na^SiOg  may  be  regarded  as  a  derivative  of  dithioporsul- 
phuric  acid,  HaO,S,07,S2.  C.  H.  B. 

Fonnation  of  CrystalliBed  Selenates  in  the  Dry  Way.    By  L. 

Michel  (Gompt.  rend.,  106,  878 — 881). — The  selenates  described  were 
prepared  by  fusing  the  chloride  of  the  particular  metal  with  an 
alkaline  selenate  and  some  sodium  chloride,  cooling  very  slowly,  and 
extracting  with  water.  The  insoluble  residue  is  a  miztore  of  crystals 
with  a  crystalline  powder,  and  if  the  latter  is  mixed  with  sodium 
chloride  and  heated  until  the  greater  part  of  the  solvent  is  volatilised, 
crystals  several  millimetres  in  length  are  obtained. 

Barium  selenate  forms  colourless  or  bluish-white  crystals  with  a 
vitreous  lustre ;  hardness  3  to  4 ;  sp.  gr.  4-76.  They  are  rhombic 
octahedra  elongated  along  tiie  greater  diagonal,  and  are  frequently 
arranged  in  groups  parallel  with  h'.  In  form  and  optical  property, 
they  are  identical  with  barytes. 

Strontium  selenate  forms  rhombic  prisms  of  sp.  gr.  4*23,  closely 
resembling  the  crystals  of  celestine  from  Lake  Erie,  and  precisely 
similar  to  celestine  in  crystallographic  and  optical  properties. 

Calcium  selenate  forms  colourless  or  milk-white  rectangular 
lamellffi  of  sp.  gr.  2'93 ;  hardness  3'5.  It  melts  before  the  blowpipe 
without  exfoliation,  and  is  only  slightly  soluble  in  water  or  nitric 
acid.  Hydrochloric  acid  attacks  it  slowly  with  evolution  of  chlorine. 
Optical  examination  shows  that  its  properties  are  very  similar  to  those 
of  anhydrite. 

Lead  selenate  cannot  be  obtained  in  the  same  way,  but  a  mixture  of 
the  amorphous  selenate,  lead  nitrate,  and  sodium  nitrate  yields  small 
rhombic  prisms  with  all  the  characters  of  anglesite. 

Measurements  of  the  angles  of  the  crystals,  &c.,  are  given  in  the 
paper.  From  the  results  it  follows  that  the  artificially  prepared 
anhydrous  selenates  of  barium,  calcium,  strontiam,  and  lead,  are 
isomorphous  with  one  another  and  with  the  corresponding  natural 
sulphates.  G.  ^.  B. 

Arsenic  Nitride.  By  I.  A.  Bachman  {Amer.  Chem,  /.,  10,  42— 
44 j. — When  a  tube  containing  silver  cyanide  and  arseuious  oxide 
is  heated  at  800—400°,  a  dark-brown  substance  is  formed  as  a 
coating  over  the  arsenious  oxide  crystals.  The  mixture  contains 
about  2  per  cent,  of  nitrogen  with  only  a  trace  of  carbon,  and  is 
probably  the  hitherto  unknown  arsenic  nitride.  H.  B. 

Decomposition  of  Ammoniam  Chloride  by  Phosphoric  Acid. 

By  K.  W.  JuBiscH  {DingLpolyt  /.,  267,  424— 431).— The  author  has 
investigated   Witt's   process  \Ger.  Pat  34395,   May,  1885)  for  the 
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preparation  of  hydrochloric  acid,  and  ammonia  from  ammoninm 
chloride  by  decomposition  with  phosphoric  acid.  The  method  is 
intended  to  replace  the  troublesome  distillation  of  the  mother-liqnors 
by  means  of  lime,  and  to  recover  the  chlorine  lost  in  the  calcium 
chloride.  The  separation  of  the  ammoninm  chloride  is  effected  either 
by  evaporation  to  dryness  and  sublimation,  or  by  fractional  crystal- 
lisation. The  author  found  that  of  12  mols.  of  phosphoric  acid 
employed,  8  mols.  are  taken  up  and  4  mols.  remain  as  free  acid,  half 
being  orthophosphoric  acid,  the  remainder  pyrophosphoric  acid.  In 
order  to  complete  the  decomposition  at  a  low  temperature  without 
volatilising  the  ammonium  chloride,  an  excess  of  phosphoric  acid  is 
required,  hydrochloric  acid  only  being  expelled.  On  subsequently 
increasing  the  temperature,  from  63  to  86  per  cent,  of  ammonia  is 
given  off.  The  residue  which  consists  of  motaphosphoric  acid  with 
some  ammonium  metaphosphate  may  be  used  for  the  decomposition 
of  a  fresh  portion  of  ammonium  chloride,  so  that  it  is  possible  to 
decompose  ammonium  chloride  in  succession  by  the  same  quantity  of 
phosphoric  acid  without  loss  of  acid.  Owing  to  the  difficulty  of 
obtaining  a  material  for  lining  the  furnace  or  other  vessel  capable  of 
resisting  the  action  of  fused  phosphoric  acid,  the  application  of  the 
process  on  a  large  scale  has  hitherto  been  impossible.  According  to 
Brunner,  Mond,  and  Co.,  even  platinum  is  so  energetically  attacked  by 
the  acid  that  it  cannot  be  employed  for  the  heating  vessel. 

D.  B. 

Ozidatioii  of  Silver.  By  H.  Le  Ghatelieb  (BuU.  Soc,  Ghim.y 
48,  342 — 345). — ^When  pure  precipitated  silver  is  heated  in  oxygen 
at  300"^  under  a  pressure  of  15  atmospheres  it  is  slowly  oxidised. 
The  oxidation  could  not  be  completed,  and  the  largest  amount  of 
silver  oxidised  was  60  per  cent.  The  decomposition  of  silver  oxide  at 
the  same  temperature  was  found  to  be  extremely  slow ;  the  pressure 
increased  for  three  days,  and  then  remained  constant  at  about 
10  atmospheres.  The  tension  at  which  the  oxide  decomposes  at 
300**,  is,  therefore,  between  10  and  15  atmospheres.  At  400 — 460" 
silver  oxide  decomposes  rapidly.  N.  H.  M. 

Alloys  of  Calclam  and  Zinc.  By  T.  H.  Norton  and  E. 
TwiTdHELL  (Amer.  Ghem.  /.,  10,  70 — 72). — Following  the  directions 
of  Caxx)n  (Gompt.  rend,,  50,  647)  calcium  chloride,  zinc  and  sodium 
were  heated  together,  but  the  alloys  obtained  did  not  contain  more 
than  2*3  to  64  per  cent,  of  calcium,  instead  of  10  to  15  per  cent,  as 
reported.  The  poorest  alloy  melted  at  360"*,  the  same  temperature  as 
zin%  but  it  is  remarkable  that  the  richer  alloys  melted  at  as  high  a 
temperature  as  640"*.  They  do  not  decompose  water,  or  oxidise  at 
ordinary  temperatures  in  the  air,  and  the  zinc  cannot  be  removed  by 
volatilisation  in  a  current  of  hydrogen  without  losing  considerable 
quantities  of  calcium.  H.  B. 

Action  of  Metallic  Oxides  on  Solutions  of  Zinc  and  Man. 
ganese  Chlorides.  By  G.  Andb^  (Gompt.  rend,,  106,  864-^56).— 
The  finely  divided  oxides  were  heated  or  boiled  with  water  and  zinc 
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chloride  until  they  were  completely  diRsolved,  or  until  no  farther 
change  was  observed,  and  the  solutions  were  slowly  cooled. 

Zinc  chloride  and  yellow  meroaric  ozide  yield  the  white,  amorphous 
zinc  oxychloride,  2ZnCl2,3ZnO  +  11H,0,  which  when  washed  with 
alcohol  and  dried  on  paper,  changes  to  ZnC]a,4ZnO  +  GHjO.  It  is 
remarkable  that  mercuric  oxide  yields  only  a  zinc  oxychloride,  since 
with  mHgnesium  chloride  it  forms  a  doable  oxychloride  (Abstr.,  1^7, 
446  and  447). 

Lead  oxide  and  zinc  chloride  yield  brilliant,  white,  slender  needles, 
which  contain  an  almost  constant  proportion  of  chlorine,  whilst  the 
proportions  of  lead  and  zinc  vary.  In  most  cases,  they  are  a 
compound  of  ZnCls,3ZnO  with  ZnClt,PbO.  The  latter  compound 
may  be  regarded  as  lead  oxychloride  in  which  the  zinc  lead  chloride 
has  been  replaced  by  the  zinc  salt. 

Cupric  oxide  and  zinc  chloride  yield  a  green  powder  of  the 
composition  ZusCuftOliOe  -h  GHjO,  or  supposing  it  to  be  derived  from 
the  well-known  oxychloride,  ZnCU,3ZnO,  it  may  have  the  constitution 
(ZnCU,ZnO,2CuO)(ZnCl„3CuO)  +  6H,0.  Cupric  oxide  and  man- 
ganese chloride  produce  an  apple«green  powder,  MnClt,3CuO  + 
SHjO,  which  may  be  regarded  as  the  nnknown  oxychloride, 
MnCl2,3MnO,  in  which  cupric  oxide  has  i*eplaced  manganous  oxide. 
It  is  not  afEected  by  boiling  with  a  solution  of  manganous  chloride. 

Lead  oxide  and  manganese  chloride  yield  lead  chloride  only,  but 
if  the  mother-liquor  is  poured  into  cold  water,  the  compound 
2PbCl2,2PbO  +  3HaO,  is  obtained  as  a  flocculent  precipitate. 

Attempts  to  obtain  ammoniacal  oxychlorides  in  which  the  base  of 
the  oxide  was  different  from  the  base  of  the  chloride  were  unsuc- 
cessful. C.  H.  B. 

Supposed  Dissociation  of  Zinc  Oxide:  Condition  of  the 
Atmosphere  within  a  Platinum  Vessel  heated  by  a  Oas  Flame. 

By  H.  N.  Morse  and  W.  M.  Burton  (Amer.  Ohem.  /.,  10, 148—153). 
— When  zinc  oxide  is  heated  for  many  hours  in  platinum  vessels  iu  a 
muffle  furnace  to  a  temperature  above  the  melting  point  of  steel,  it 
does  not  lose  weight,  nor  is  the  crucible  in  any  way  altered;  but 
when  heated  over  a  gas-lamp  or  blowpipe  there  is  a  constant  loss  of 
weight,  as  has  been  noticed  by  Erdmann  and  by  Marignac,  who 
ascribed  the  loss  to  dissociation  of  the  oxide.  The  explanation  is, 
however,  disproved  by  the  above  stated  behaviour  of  zinc  oxide  in  a 
muffle  furnace,  and  by  the  fact  that  the  atmosphere  within  a 
platinum  vessel  strongly  heated  by  a  gas  flame  always  contains  free 
hydrogen,  which  reduces  the  zinc  oxide.  The  hydrogen  is  produced 
by  the  dissociation  of  the  water  produced  in  the  cooler  parts  (^the 
flame,  and  is  then  occluded  by  the  platinum,  and  so  passes  th  Axgh 
the  crucible.  A  platinnm  tube  connected  with  a  gas  burette,  the 
whole  holding  130  c.c.  of  air,  was  heated  with  a  blast*lamp  for 
1,  2,  3,  and  4  hours,  when  54,  88*5,  98*1,  and  100  per  cent,  of  the 
oxygen  of  the  confined  air  disappeared,  and  in  the  last  two  cases, 
moreover,  2'4  and  2'7  c.c.  of  free  hydrogen  were  present,  so  that  at 
least  22*8,  44,  44*5,  and  48*2  c.c.  of  hydrogen  must  have  passed 
through  the  platinum.     This  amount  is  increa»ed  from  22*8  c.c.  to 
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28*5  c.c.  by  slightly  diminishing  the  internal  pressare  by  30  mm., 
and  is  decreased  to  20  9  by  increasing  the  pressure  by  the  same 
amount.  Similar  results  were  obtained  by  using  an  ordinary 
bunsen  burner.  In  all  cases  only  the  outer  or  oxidising  flam^ 
was  allowed  to  touch  the  tube.  The  bearing  of  these  facts  ou 
the  ignition  of  precipitates  in  platinum  vessels  is  obvious. 

H.  B. 

Colloidal  Cadmium  Sulphide.  By  E.  Pbost  (Chem.  Centr., 
1888,  32,  from  Bull.  Acad.  Bely.  [3],  14).— Colloidal  cadmium 
sulphide  can  be  prepared  by  completely  precipitating  an  ammoniacal 
solution  of  cadmium  sulphate  with  hydrogen  sulphide,  washing  the 
sulphide  with  water  by  decantation,  suspending  the  precipitate  in 
water,  and  submitting  it  to  a  slow  stream  of  hydrogen  sulphide,  the 
precipitate  becomes  first  flocculent,  then  milky,  and  finally  disappears 
entirely.  The  solution  is  then  boiled  until  lead  paper  shows  the 
absence  of  hydrogen  sulphide.  The  solution  is  a  beautiful  goldi^n- 
yellow  by  transmitted  and  fiuoresQ^nt  by  reflected  light.  The 
composition  of  the  dissolved  snbstance  is  CdS.  Dilute  solutions 
remain  unchanged  for  a  long  time.  A  solution  containing  4  grams 
of  sulphide  to  the  litre  remained  clear  many  days,  but  another 
solution  containing  11  grams  to  the  litre  coagulated  in  2-lt  hours. 
The  following  are  the  results  of  experiments  on  the  coagulation 
of  the  colloidal  sulphide. 

(1.)  There  is  no  relation  between  the  molecular  weight  of  acid  and 
salt  and  their  coagulating  activity.  (2.)  The  coagulating  power  of 
salts  is  determined  by  the  metal  they  contain.  The  greater  the 
valency  of  the  metal  they  contain,  the  greater  their  energy.  The 
influence  of  the  acid  is  generally  not  marked.  Potassium  sulphate 
coagulates  in  dilutions  of  1  in  1666  parts,  aluminium  sulphate  in 
dilutions  of  1  in  232,558  parts.  (3.)  Among  the  alums,  those  of  the 
triad  metals  are  most  active.  (4.)  The  coagulating  power  of  acid 
salts  appears  to  be  greater  than  that  of  normal  salts.  (5.)  Cadmium 
salts  are  very  active  in  coagulating  the  sulphide,  1  part  in  250,000  of 
cadmium  sulphate  and  1  part  in  285,714  of  cadmium  nitrate 
sufiicing. 

Most  of  these  results  agree  with  Schulzo's  results  with  arsenic  and 
antimony  sulphides.  The  concentration  of  the  colloidal  sulphide  is 
without  influence  on  the  manner  in  which  it  coagulates. 

J.  P.  L. 

Action  of  Heat  on  Oxides  and  Salts  of  Manganese.    By  A. 

GORGEU  (Compt,  rend.,  106,  743 — 746). — Anhydrous  roanganous 
oxjtf^  heated  rapidly  and  strongly  yields  the  red  oxide,  but  if  cai*e  is 
taken  to  avoid  incandescence,  and  the  oxide  is  heated  to  dull  redness 
until  its  weight  is  constant,  the  sesquioxide  is  obtained.  The  oxida- 
tion at  200**  to  430**  of  the  manganous  oxide  prepared  at  a  high 
temperature  ceases  with  the  formation  of  the  oxide  Mn03,4MnO,  but 
if  the  manganous  oxide  was  prepared  at  a  dull  red  heat  and.  is 
oxidised  for  the  same  time  below  430°  it  yields  a  higher  oxide,  which, 
however,  contains  less  oxygen  than  the  sesquioxide.  The  action  of 
air  at  200 — 430°  on  manganous  oxide  prepared  below  400°  could  not 
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be  determined  directly,  becaase  the  oxide  is  pyropboric  either  at  the 
ordinary  temperature  or  at  140°,  bat  the  conclusion  just  stated  was 
deduced  from  the  behaviour  of  the  carbonate  and  oxalate. 
,  The  red  oxide,  even  if  prepared  at  a  red  heat,  will  oxidise  in  the 
air  after  being  finely  powdered,  the  oxidation  taking  place  more 
rapidly  and  at  a  lower  temperature  the  lower  the  temperature  at 
which  the  oxide  was  produced.  Trimanganese  tetroxide  prepared  at 
a  red  heat  never  yields  an  oxide  higher  than  the  sesquioxide,  and  the 
time  required  to  obtain  this  result  is  longer  the  higher  the  tempera- 
ture at  which  the  original  oxide  was  formed.  Samples  of  this  oxide 
prepared  at  250—300*'  and  heated  at  200 — 430**  yield  the  oxide 
3MnO«,2MnO,  but  these  are  the  only  exceptions  to  the  formation  of 
the  sesquioxide.  The  sp.  gr.  of  the  more  easily  oxidised  varieties  of 
trimanganese  tetroxide  is  usually  below  4*70,  whilst  that  of  the 
varieties  which  oxidise  with  difficulty  is  generally  above  4*8. 

In  making  estimations  of  manganese,  it  is  advisable  to  heat  the 
oxide  to  bright  redness  for  a  few  minutes.  Under  these  conditions, 
the  absorption  of  oxygen  during  cooling  is  absolately  nil. 

Manganese  sesquioxide  prepared  at  a  dull  red  heat  undergoes  no 
alteration  in  the  air  at  a  temperature  below  that  at  which  it  was 
formed.  The  natural  sesquioxide,  Mn203,H20,  however,  oxidises 
easily  at  275 — 295",  and  yields  the  pure  dioxide.  It  follows  that  the 
sesquioxide  only  oxidises  in  presence  of  air  when  it  has  been  produced 
at  a  low  temperature. 

The  oxides  formed  by  the  action  of  heat  on  manganous  carbonate, 
oxalate,  tartrate,  or  acetate  are  similar  to  those  obtained  from  man- 
ganous oxide  formed  at  the  temperature  at  which  the  particular  salt 
decomposes. 

Manganous  chloride,  bromide,  iodide,  or  6uoride  decomposes  when 
heated  to  redness  in  presence  of  moist  air,  and  eventually  yields  the 
crystallised  oxide  MusOi  below  a  red  heat.  The  iodide  decomposes  at 
250**,  and  yields  at  first  the  oxide  MnjO^,  but  this  is  converted 
into  the  sesquioxide  by  heating  to  dull  redness,  or  into  the  oxide 
3Mn02,2MnO  below  430**.  The  bromide  forms  trimanganese  tetroxide, 
and  afterwards  the  sesquioxide ;  the  fluoride  forms  only  the  sesqui- 
oxide. The  chloride  at  a  dull  red  heat  yields  crystals  of  the  oxy- 
chloride  2Mn,0„MnCl2. 

The  oxides  obtained,  in  addition  to  the  four  well-known  oxides,  are 
Mn02,4MnO  and  8MnOs,2MnO.  but  these  are  amorphous,  and  it  is 
possible  that  they  are  merely  mixtures  and  not  distinct  species. 

C.  H.  B. 

Action  of  Iodine  on  Iron.  By  G.  Fleury  (/.  Pliarm.  [5],  16, 
529 — 530). — The  two  elements  in  presence  of  water  react  mith 
evolution  of  a  considerable  amount  of  heat.  If  the  temperature  is 
kept  down  to  about  15°,  the  action  soon  ceases,  al though  the  iodine 
dissolves  completely  and  strongly  colours  the  liqaid.  On  filtering, 
1  he  residue  consists  of  black  iron  without  any  peroxide.  A  different 
result  follows  if  the  mixture  is  heated  to  boiling,  the  red  coloration 
quickly  disappears,  and  a  notable  quantity  of  ferric  oxide  is  found  in 
the  residue.  To  dissolve  all  the  iron,  a  large  excess  of  iodine  is 
necessary,  and  conversely  a  large  excess  of  iron  is  required  to  convert 
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all  the  iodine  into  ferrous  iodide.  The  foregoing  is  explained  by 
supposing  that  the  ferric  iodide  first  formed  is  decomposed  bj  the 
heat,  yielding  ferric  oxide  and  hydriodic  acid ;  the  latter  then  acts  on 
the  free  iron  forming  ferrous  iodide.  Hence  the  mutaal  action  of  tbe 
two  elements  is  not  so  simple  as  is  usually  supposed.  J.  T. 

Double  Salts  of  Seaqtiichlorides  with  other  Metallic 
Chlorides.  By  Gt.  Neumann  (Annalen,  244,  328— 349).— The  fol- 
lowing  double  salts  were  prepared  by  adding  a  metallic  chloride  to ' 
a  hot,  strong  solution  of  ferric  chloride  in  hydrochloric  acid  (sp.  gr. 
1"19) :  4KCl,FeaCU  +  2H20,  reddish-brown  octahedra  and  rhombic 
dodecahedra;  4NH4Cl,Fe,CU+2H,0, dark-red  crystals;  4RbCl,Fe,CU -|- 
2H3O,  small,  yellow  crystals ;  2MgCl2,Fe,C)6  +  2H,0,  large,  brownish- 
yellow,  hygroscopic  crystals;  2BeCU,Fe30l6  +  2H20,  small  orange 
crystals. 

The  double  chromic  chlorides  can  be  prepared  by  adding  a  relatively 
small  quantity  of  the  chloride  of  an  alkali  to  a  solution  of  chromic 
chloride  (dry)  in  96  per  cent,  alcohol.  The  solution  is  saturated 
with  hydrogen  chloride  and  boiled ;  on  cooling,  tbe  double  salts  are 
deposited  in  crvstals.  Those  described  are  4KCl,Cr2Cl«  +  2Hj() ; 
4RbCl,Cr2Cl« +'^2H20;  4NH4Cl,Cr2Cle  +  2HjO;  2MgCl„Cr2CU  + 
2H2O;  2BeCl„Cr2CU  +  2H,0;  6TlCl,Cr,Cl.. 

Double  aluminium  chlorides  could  not  be  obtained  except  in  one 
isolated  experiment,  which  yielded  beautiful  crystals  of  the  composi- 
tion 4KCl,AUCl6  +  2H2O. 

The  thallic  double  salts  are  prepared  by  passing  chlorine  into  a 
solution  of  thallic  chloride  and  the  alkali  chloride  in  strong  hydro- 
chloric acid.  The  anhydrous  salts  crystallise  in  rhombic  plates,  and 
the  hydrated  salts  belong  to  the  quadratic  system.  The  following 
salts  were  prepared:— 2TlCl,Tl2Cl6;  6T1C1,T12C1« ;  6NH4Cl,TUCl6 ; 
6RbCl,Tl,CU;  3BeCl2,Tl2Cle;  6KCl,Tl,Cl.  +  4H2O  ;  6NH4C1,T1,CU  + 
4H2O,  W.  C.  W. 

Ammoniaoal  Derivatives  of  Nickel  Salts.  By  G.  Andr6 
(Gompt  rend.,  106,  936— 939).— A  cold  solution  of  nickel  chloride  is 
saturated  with  ammonia,  gently  heated  until  the  crystalline  precipi- 
tate dissolres,  and  allowed  to  cool,  when  it  deposits  transparent, 
violet  octahedra  of  the  composition  2(NiCl2,6NH3)  +  HjO.  The 
crystalline  precipitate  has  the  same  composition,  and  the  compound 
can  also  be  obtained  in  large,  opaque  octahedra  containing  3  mols. 
H2O,  by  passing  ammonia  into  a  solution  of  ammonium  chloride  con- 
taining nickel  oxide  in  suspension.  When  boiled  with  water,  or 
heated  in  sealed  tubes  at  200°,  the  ammoniacal  compound  yields 
amorphous  nickel  oxide. 

If  a  solution  of  nickel  chloride  is  gradually  mixed  with  a  limited 
quantity  of  dilute  ammonia  and  the  precipitate  washed  with  cold 
water  and  dried  at  100°,  it  has  the  composition  NiCl2,8NiO  + 
I3H2O. 

When  ammonia  is  passed  for  a  long  time  into  a  cooled  solution  of 
nickel  sulphate  and  the  liquid  gently  heated,  large,  deliquescent,  pale- 
violet  needles  of  the  composition  2NiSO4,10NH3  +  7H2O  separate 
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OQ  cooling.  A  snlpbate  of  the  usual  type,  NiS04,4NH„2H20,  was 
described  by  Erdmann  and  Laarent. 

If  ammonia  is  passed  into  a  solution  of  ammonium  sulphate  con- 
taining nickel  oxide  in  suspension  in  the  proportion  of  1  mol.  of  oxide 
to  2  of  the  salt,  and  tbe  liquid  is  heated  and  allowed  to  cool,  large, 
blue,  rhombic  prisms  of  the  salt  2[NiS04,(NH4),S04,6NH,]  +  3H,0 
are  obtained.  The  same  compound  is  obtained  on  passing  ammonia 
into  a  solution  of  the  two  sulphates  in  equivalent  proportions. 

The  salt  2[Ni(NOj)8,6NH3]  +  .SH,0  is  obtained  by  passing  ammonia 
into  a  solution  of  niclcel  nitrate,  or  into  a  solution  of  ammonium 
nitrate  containing  nickel  oxide  in  suspension.  The  nitrate  described 
by  Erdmann  was  not  obtained.  Nickel,  like  cadmium,  forms  only 
one  ammoniacal  nitrate,  and  the  two  salts  are  analogous,  but  differ 
from  the  ammoniacal  nitrates  of  copper  and  zinc.  C.  H.  B. 

Metallurgy  of  Bismuth.  By  E.  Matthby  (Proc.  Boy.  Soc.,  43, 
172 — 173). — Instead  of  the  asual  wet  method,  the  author  removes 
copper  from  bismuth  by  fasion  with  bismuth  sulphide,  the  copper 
displacing  the  bismuth  in  the  sulphide.  By  this  means  90  per  cent, 
of  pure  metal  can  be  obtained  from  the  crude  material,  the  mixed 
sulphides  being  also  suitable  for  reduction  and  resmelting.  Other 
impurities,  arsenic,  antimony,  lead,  ^c,  are  first  removed  (comp. 
Abstr.,  1887,  900).  The  bismuth  operated  on  contained  0*1 — 10 
per  cent,  copper.  H.  K.  T. 

Separation  of  Platinum  from  Rare  Metals.  By  H.  Pirngrubcr 
(Chem,  Centr.,  1888,  84—85,  from  Eng,  and  Min.  /.,  44,  256).— The 
ores  are  fir^t  treated  with  chlorine- water  to  remove  any  gold,  and  then 
with  aqua  regia  under  pressure.  Osmium  and  iridium  and  some  of 
the  rhudium  and  ruthenium  remain  undissolvedr  Tbe  solution  is 
boiled  with  soda  and  treated  with  Alcohol  and  potassium  chloride; 
after  acidifying  with  hydrochloric  acid,  potassium  piatinochloride 
separates,  from  which  the  platinum  is  obtained  by  reduction.  The 
metals  remaining  in  solution  are  precipitated  with  zinc  or  iron. 

The  insoluble  residue  left  on  treatment  with  aqua  regia  is  heated  in 
a  porcelain  retort  in  a  stream  of  air  or  oxygen ;  osmium  oxidises  and 
volatilises  as  OsO^,  which  decomposes  into  the  metal  and  oxygen  at  a 
red  heat.  The  residue  in  the  retort  and  the  metals  obtained  by  pre- 
cipitation with  zinc  or  iron  are  united  and  melted  with  four  times 
their  quantity  of  zinc  under  a  covering  of  zinc  chloride ;  the  alloys 
are  heated  with  hydrochloric  acid  until  palladium  begins  to  dissolve, 
and  the  solution  turns  brown.  The  black  residue  left  after  decanting 
ofF  the  liquid  is  boiled  with  aqua  regia:  part  of  the  rhodium  and 
rntheninm  remains  undissolved.  From  this  solution,  after  treatment 
with  soda,  the  palladium  is  precipitated  as  iodide  with  potassium 
iodide,  avoiding  excess  ;  the  iodide  is  reduced  with  hydrogen,  the 
metal  dissolved  in  concentrated  nitric  acid,  and  reprecipitated  as  the 
double  salt  with  potassium  chloride,  which  is  again  reduced  with 
hydrogen. 

The  solution  from  which  the  palladium  has  been  separated  is 
reduced  with  hydrogen,  when  all  the  metals,  with  tbe  exception  of 
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iridintn,  are  precipitated.  The  solation  is  filtered  and  the  filtrate 
oxidised  by  boiling  with  aqna  regia.  The  iridiam  is  precipitated  with 
potassium  chloride  as  potassinm  iridiochloride  in  dark-red  cubes ;  the 
metal  is  obtained  by  simply  heating  the  compound. 

The  precipitate  of  metals  obtained  by  reduction  with  hydrogen  is 
mixed  with  the  rhodium  and  ruthenium  and  treated  with  zinc  and 
hydrochloric  acid.  The  black  powder  is  then  heated  with  barium 
chloride  in  a  stream  of  chlorine,  any  osmium  that  may  still  remain 
will  be  volatilised  as  OsCU.  The  residue^  a  barium  rhodiochloride, 
is  dissolved  in  water  and  the  barium  removed  with  sulphuric  acid. 
On  the  addition  of  sodium  hydrogen  sulphite  to  the  filtrate,  a  yellow 
salt  (SNajOjBhjOjjGSOa)  is  precipitated..  This  salt  when  treated  with 
boiling  sulphuric  acid  and  the  excess  of  acid  driven  off,  is  converted 
into  the  double  salt  NaaO,Rh203,4S03,  which  is  insoluble  in  acids  and 
water,  but  is  decomposed  by  potash,  the  hydroxide  being  formed.  If 
this  is  dissolved  in  hydrochloric  acid  and  reduced  with  hydrogen,  the 
metal  is  obtained. 

To  obtain  ruthenium,  the  osmium-indium  residua  is  melted  with 
zinc  and  treated  with  hydrochloric  acid  as  above.  The-  insoluble 
metallic  powder  is  then  boiled  -with  potash  and  potassium  chromate. 
and  subsequently  heated  with  sodium  sulphate  after  the  addition  of 
un  excess  of  potash^  only  ruthenium  is  precipitated.  J.  P.  L. 


Mineralogical  Chemistry. 


Sellaite.  By  A.  Sella  (Ghem.  Centr,,  1887,  1236,  from  Be^id.  Jcc. 
Lined  [4],  3,529 — 530). — The  author  has  metwith  sellaite  in  anhydrite 
found  in  the  Gebroulaz  Glacier  near  Hon  tiers,  in  Savoy.  Striiver 
determined  the  form  of  the  prismatic  sellaite  crystals  and  found  them 
on  analysis  to  be  composed  of  magnesium  fluoride.  Cossa  also,  from 
magnesium  fluoride,  prepared  artificial  sellaite  which  corresponded 
with  the  natural  product.  The  author  now  confirms  the  composition. 
Albite,  fluorite  (in  cubo-dodecahedrons),  quartz,  and  dolomite  in 
beautiful  tabular,  transparent  crystals  (some  forms  hitherto  undo- 
scribed)  were  found  with  this  mineral. 

Sellaite  occurs  there  in  anhydrite  which  changes  to  gypsum,  and 
contains  sulphur  and  dolomite  interstratified  with  it.  J.  P.  L. 

Proustite  containing  Antimony.  By  H.  A.  Mieks  and  G.  T. 
Prior  (Min.  Mag.,  7,  196 — 200). — A  magnificent  specimen  of  prous- 
tite from  Chanarcillio,  Chili,  has  been  recently  acqaired  for  the 
British  Museum.  It  is  a  mass  of  lustrous  crystals,  measuring  3  inches 
by  2\  inches,  and  3  inches  in  height.  The  forms  observed  were 
— ^R,  —  2R,  R3,  — 2Rf.  The  rhombohedron  angle  was  found  on 
measurement  to  be  72^  12'.  On  analysis  the  mineral  was  found  to 
contain  13*85  per  cent,  of  arsenic  and  i'41  per  cent,  of  antimony.    Its 
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ftp.  gr.  is  5*64.  The  analyses  made  prove  that  the  antimony  is  yery 
unevenly  distributed  throughoat  the  specimen.  It  is  probably  present 
in  smaller  quantities  in  the  better  crystallised  parts,  and  possibly  the 
surface  of  the  crystals  contains  no  antimony.  It  is  certain  that  in 
the  crystals  analysed  the  presence  of  more  than  1  per  oent.  of  anti- 
mony has  no  appreciable  effect  on  the  rhombohedral  angle. 

B.  H.  B. 

Copper  Antimomde.  By  A.  Laist  and  T.  H.  Norton  (Amer. 
Chem,  J.,  10,  60 — 62). — This  new  mineral  comes  from  near  Mytilene 
in  Eastern  Asia  Minor,  and  is  found  in  large  quantity.  It  is  lustrous, 
silver- white,  tarnishes  easily,  shows  no  crystalline  structure,  is  very 
brittle,  and  has  a  hardness  of  4  ta  5.  Its  melting  point  lies  between 
that  of  antimony  glance  and  of  natroUte.  Its  specific  gravity  is  as 
high  as  8*812.     Analysis  gives — 

Cu.  Sb.  Total. 

73-37  26-86  100*23 

a  composition  lying  between  that  required  by  the  formnlsB  CusSb  and 
Cu«Sb,  and  corresponding  closely  with  AgeSb,  the  only  known  native 
antimonide  besides  AgsSb.  A  very  similar  substance  is  obtained  by 
fusing  the  ingredient  in  the  above  proportions.  The  mineral  is 
termed  horsfordite,  H.  B. 

Varvacite.  By  P.  H.  Walker  (Amer,  Chem.  J.,  10,  41 — 42).— 
The  sample  was  from  Austinville,  Wythe  Co.,  Va.,  U.S.,  and  nci-urs 
imbedded  in  psilomelane  and  ferruginous  clay  in  radiating  fibrous 
crystals. 


MnO,. 

MnO. 

BaO. 

H,0. 

SiO,.    Fe,0,  and  Al^O,. 

68-86 

7-61 

14-42 

5-08 

1-98            2-23  =  100-08 
U.  B. 

Occurrence  of  Oxide  of  Cobalt.  By  H.  Rossler  {DingL  polyt 
J ,  267,  518 — 520). — The  ancient  Saxon  and  Swedish  ores  which 
contain  cobalt  in  combination  with  arsenic  and  were  formerly  almost 
exclusively  used  for  the  manufacture  of  cobalt,  have  for  some  time 
ceased  to  meet  the  increasing  demand  for  this  metal,  by  far  the  largest 
proportion  being  now  extracted  from  the  manganesiferous  brown  iron 
ores  of  New  Caledonia.  These  contain  about  2  per  cent,  of  cobalt 
and  the  same  quantity  of  nickel.  Cobalt  is  also  present  in  con- 
siderable quantity  in  the  black  copper  ores  of  the  Spanish  province 
of  Leon.  It  occurs  also  in  iron  oi*es  and  in  numerous  manganese  ores. 
Its  occurrence  in  porphyry  at  Imsbach  near  the  Donnersberg,  in  the 
Palatinate  of  the  Rhine,  is  of  interest,  inasmuch  as  a  fissure  about  one 
metre  in  width  traverses  the  rock  which  is  filled  up  with  a  loose  mass 
of  ferric  and  manganic  oxides  containing  about  0*3  per  oent.  of  cobalt 
and  0*1  per  cent,  of  nickel,  besides  copper  and  lead.  This  fissure  is 
estimated  to  contain  at  least  30,000  kilos,  of  cobalt. 

The  author,  iu  conclusion,  suggests  the  recovery  of  cobalt  from  iron 
and  copper  pyrites.  D.  ii. 
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Strontianite  and  Celestine  from  the  KaisentahL     By  J. 

Begkineaup  (Zeii.  Kryst.  Min.,  14,  67 — 73). — Strontianite,  a  mineral 
hitherto  unknown  in  Baden,  has  been  found  hj  the  author  at  Ober- 
schafEhausen.     On  analysis  it  gave  the  following  results : — 

CaO.  SpO.  COj.  Mg.  Fe.  Total. 

4-91        63-94        30-92        trace        trace        9977 

It  occurs  in  prismatic  crystals,  and  in  crystals  resembling  tetra- 
hedra,  which  are  shown  to  be  hemimorphic.  At  the  same  locality, 
the  author  found  blue  crystals  of  celestine.  B.  H.  B. 

Chemical  Stmcture  of  Natural  Silicates.  By  F.  W.  Clabke 
(Amer.  Ohem.  /.,  10,  120 — 128). — From  the  relatively  small  number 
of  silicates  and  the  repeated  occurrence  of  the  same  silicates  under  the 
most  varied  circumstances,  it  follows  that  their  constitution  must  be 
comparatively  simple.  They  may  generally  be  regarded  as  substitu« 
tion  derivatives  of  ortho-  or  of  meta-silicic  acid,  or  of  polymerides  of 
the  same  acids.  To  these  views  the  author  was  led  by  noticing  the 
change  of  topas  into  musoovite  (AUSiOiFt  into  Al8KH2(  Si04)j) ;  these 
forma Iffi  exhibit  no  distinct  relationship  until  the  former  is  trebled, 
and  both  are  written  as  orthosilicates,  Al(  Si04Al)2'Si04( AlF3)s,  and 
Al(Si04Al)a*SL04KHt.  The  foUowiog  minerals  are  cited  as  being 
orthosilicates,  and  constitational  formulsB  are  assigned  to  them : 
Xenolite,  fibrolite,  paragonite,  eucryptite,  dumortierite,  grossularite, 
prehnite,  and  natrolite;  the  formulae  exhibit  relationships  that  are 
confirmed  by  the  mode  of  occurrence  of  the  several  minerals.  The 
same  holds  good  with  the  alteration  products  westantite,  montraoril- 
lonite,  and  kaolinite,  and  with  the  polymerides  anuite,  sodulice, 
uosean,  and  ultramarine. 

The  metasilicate  of  aluminium  does  not  occur  native ;  it  might  be 
written  either  SiOs(Al!Si03)3,  or  Al(SiOs)3A],  but  as  far  as  can  be 
judged  from  the  native  metasilicates,  the  former  formula  is  the  only 
one  admissible.  Spodumene,  jadeite,  leucite,  pyrophyllito,  kyanite, 
are  regarded  as  belonging  to  this  class ;  the  latter  being  represented 
as  SiO,:A10A10. 

There  are  also  a  couple  of  other  silicic  acids,  HaSiaOf,  from  which 
petalite  is  derived,  and  B^SisOs,  from  which  only  albite  and  orthoclase 
are  derived.  Other  acids  may  exist,  but  it  does  not  appear  necessary 
to  assume  their  existence. 

By  these  formulad,  relationships  can  be  traced  between  minerals 
derived  from  the  different  acids  as  is  shown  in  the  case  of  musoovite, 
garnet,  tourmaline,  and  orthoclase,  and  albite,  the  constituent  of  all 
granites.  The  silicates,  other  than  those  of  aluminium,  present  few 
difficulties  in  the  consideration  of  their  structure.  It  is  possible  thac 
silicates  exist  that  are  partly  ortho-  and  partly  meta-compoands. 
Similarly,  all  doable  salts  may  be  considered,  but  with  some,  as 
the  double  haloids,  acetates,  formates,  &c.,  the  case  is  not  so  clear 

H.  B. 

Composition  of  Tourmaline.  By  B.  B.  Biogs  (Amer.  J,  Sd.y 
35,  35 — 51). — With  the  exception  of  the  researches  of  Rammelsberg, 
very  little  has  been  done  towards  solving  the  question  of  the  composi- 
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tion  and  constitntion  of  the  varieties  of  tourmaline.  Rammelsberg's 
analyses  were  faulty  in  that  the  water  and  boric  acid  were  not 
directly  estimated.  The  direct  estimation  of  water  being  possible, 
and  a  satisfactory  method  of  determining  boric  acid  having  been 
devised  by  Gooch  (Abstr,  1887,  29.^),  new  tourmaline  analyses  seemed 
desirable.  The  author  has  therefore  analysed  material  from  the 
followinsr  localities : — Auburn,  Rumford,  and  Paris,  in  Maine  ;  Calhao 
in  Brazil ;  Dekalb,  Gouvemeur,  and  Pierrepoint  in  New  York ; 
Hamburg  !in  New  Jersey  ;  Orf ord  in  New  Hampshire ;  Monroe  and 
Haddam  in  Connecticut*,  Stony  Point  in  North  Carolina;  and 
Nantic  Gulf  in  Baffin's  Land.  These  represent  well  the  variations  in 
physical  propei-ties  and  chemical  composition,  which  characterise  the 
different  varieties  of  tourmaline.  From  the  analytical  results,  it  is 
evident  that  there  are  three  types,  lithia,  iron,  and  magnesia  toarmaline 
respectively,  with  an  indefinite  number  of  intermediate  productB. 
These  types  graduate  from  one  into  the  other,  beginning  with  the 
lithia  tourmaline,  and  passing  through  the  iron  varieties  to  those  of 
the  purer  magnesian  type. 

The  following  formul»  may  be  taken  as  representing  typical  com- 
pounds of  the  three  varieties  : — 

I.  Lithia  tourmaline — 

12Si02,3B,0>,4H20,8AlaO„2(NaLi),0. 

II.  Iron  tourmaline — 

12Si02,3B,03,4H30,7Al,0„4FeO,Na^. 

III.  Magnesia  tourmaline — 

12SiO„3B,0„4H,0,5Al,0„^MgO,|Na,0. 

The  calculated  theoretical  composition  of  these  types  is  as  follows : — 

BaOj.  SiOa.  AljOj.  FeO.  MgO.  Ufi,  NajO.  H.O.  Total. 

L  1100  3770  42-75  —         —  1-57  321  3*77  10000 

II.  101 8  34-89  34-59  13*95       —        —  290  3-49  lOOUO 

III.  10-90  37-38  26-49  —  19'31      —  218  3- 74  10000 

On  comparing  these  results  with  those  of  analysis,  they  will  be 
found  to  agree  closely.  The  boric  acid  found  invariably  falls  short 
of  the  theory.  This  is  not  to  be  wondered  at,  as  the  analyses  are 
made  of  material  more  or  less  impure,  and  the  case  would  be  excep- 
tional where  the  impurity  tended  to  raise  the  percentage  of  boric  acid. 
The  author  intends  to  discuss  more  fully  the  composition  of  tourma- 
line in  a  paper  which  is  to  appear  in  a  forthcoming  bulletin  of  the 
United  States  Geological  Survey.  B.  H.  B. 

Gentliite.  By  P.  H.  Walker  (Amer.  Chem.  /.,  10,  44),— A  fresh 
analysis  of  a  sample  from  Webster,  Jackson  Co.,  N.C.,  U.S.  (Compare 
Dunnington,  this  Journal,  1872,  680).     Hardness  2*5  ;  sp.  gr.  2-63. 


SiO,. 

NiO. 

MgO.   HP  at  100°.  H,OaboTelOO°.  fe,Ot. 

65-38 

17-84 

16-62        518              6-59            0-56  =  10017 

• 

H.  B. 
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Nickeliferons  Talc.  By  I.  A.  Bachman  (Amer.  Chem.  /.,  10, 
45). — The  Bpecimen  was  from  Webster,  Jackson  Co.,  N.C.,  U.S.  It 
is  notable  for  the  large  amount  of  nickel  contained  in  it : — 

SiOj.       NiO.       MgO.    FejOj.  AljOs-       HjO  at  100^    HjO  above  lOO', 
63-91     15-91     19-39     1-46    265  080  5-50  =  9962 

H.  B. 
Tscheflfkinite.    Bj  R.  C.  Price  (Amer.  Chem,  J.,  10,  38—39).— 
The  specimen,  a  large,  single  bl<^'ck,  lying  loose  on  the  ground,  is 
from  Hat  Creek,  Massie's  Mills,  Nelson  Co.,  Va.,  U.S. 

SiOj.      TiOj.      ZrOj.     CejO,.     DijOj.    LajO,.  FejOs.    FeO.    BeO. 
23-28    2116    2-29    1189    1538    496    6-03    556    215 

CaO.         MgO.        NajO.         H,0. 

5-48        0-64        0-32        1-90  =  100-64 

Previons  pablished  analyses  and  also  the  present  one  approximate 
to  the  formula  2(Ca,Be,Fe,Mg)0,(Ce,Di,La,Fe),O3,5(Si,Ti)O,. 

H.  B. 

Zobtenite.  By  J.  Roth  {Chem.  Centr.,  1887,  1235,  from  Freus. 
Akad.  Wiss.  Nat.  M.,  265 — 284). — Zobtenite  is  described  as  a  petro- 
graphic  rock  belouging  geologically  to  the  crystalline  schists,  and 
corresponding  to  eruptive  gabbro.  The  nsnal  coarse-grained  zobtenite 
is  composed  of  saussuritic  labradorite,  grey  or  green  diallage,  some 
magnetic  iron,  and  pyrites.  The  labradorite  is  mostly  changed  into 
an  aggregate  of  zoisite  and  epidote  with  hornblende  ;  the  diallage  into 
uralite.  Serpentine  and  plagioclase-amphibolite  occur  in  intimate 
association  with  the  occasionally  coarse- veined  zobtenite.  The  same 
group  of  rocks  is  met  with  in  the  Baumgarten-Groschauer  mountain, 
and  the  same  interlacing  of  serpentine,  hornblende  schists,  and 
zobtenite  (veined  gabbro)  occurs  also  in  Saxon  granulite.  This  inter- 
lacing is  seen  very  well  at  Rosswein,  Bohrigen  and  HoUmuhle. 
Zobtenite  here  and  there  contains  hypersthene  and  olivine.  It  is  also 
f uuud  with  chloritio  schists  and  serpentine  at  Wagaleite  in  the  Fichtel- 
gebirge,  and  here  is  composed  of  saussuritic  labradorite  with  coarse 
grossularite,  diallage,  and  titanic  iron.  At  Frankenstein,  fine  and 
coarse-grained  zobtenite  is  found  bearing  hornblende,  quartz,  apatite, 
magnetite,  iron  pyrites,  and  mora  rarely  rhombic  pyroxene  and 
secondary  biotit«.  The  widely  distributed  veined  zobtenite  found  in 
the  Jotunfjelds  of  Norway,  is  composed  of  plagioclaae,  sea-green 
diallage^  hypersthene,  green  hornblende,  apatite,  magnetite,  spinelle, 
and  garnet,  with  transitions  in  the  schists. 

The  bright  coloured  labradorite  rock  of  Narodal  is  composed  of 
labradorite,  diallage,  and  garnet..  The  hyperytes  of  Vermland 
(plagioclase,  angite,  hypersthene,  olivine,  apatite,  and  titanic  iron) 
change  into  dioritic  rocks,  and  are  intimately  mixed  with  the  surround- 
ing magnetite  gneiss.  The  modifications  contain  labradorite,  green 
diallage  with  uralite,  hypersthene,  and  garnet.  In  Roslagen, 
transitions  of  pure  diorite  through  dioritic  diallage  to  gabbro  are 
found.  The  latter  contains  anorthite,  diallage,  hornblende,  magnetite, 
olivine,  augite,  hypersthene,  enstatite,  apatite,  mica,  quartz,  pyrites, 
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graphite,    epidote,    sanssarite,  and   small  qaantities  of  nrcon  and 
picotite. 

The  gabbro  of  Badmanso  is  deyeloped  as  gabbro,  olivine-gabbro, 
and  homblende-gabbro,  besides  transitions  occur  as  qaartx,  and  bio- 
tite  gabbro,  and  diallage  gneiss.  J.  P.  L. 

Meteoric  Iron  from  Nejed,  Central  Arabia.  By  L.  Fletcher 
(Min,  Mag.j  7, 179 — 183).— A  meteoric  iron,  weighing  59*4  kilograms, 
was  seen  to  fall  in  the  district  of  Nejed,  Central  Arabia,  on  June  18tb, 
1863.  The  mass  is  tetrahedral  in  shape,  its  length  being  41  cm.,  and 
its  breadth  and  thickness  both  28  cm.  The  surface  is  covered  with 
pittings,  and  thei^  is  no  evidence  of  weathering.  Analysis  gave  the 
following  results : — 

Fe.  Ni.  Co.  P.         InBol.  residue.       Total.       Sp.  gr. 

9104      7-40      0-66      010  059  9979      7-863 

Traces  of  copper  and  sulphur  were  observed.  The  black  residue 
insoluble  in  aqua  regia,  consists  chiefly  of  amorphous  carbon  contain- 
ing a  trace  of  chromite.  In  composition,  the  Nejed  iron  is  very 
similar  to  the  Trenton,  Toluca,  and  the  Verkhne  UcUnsk  irons. 

B,  H.  B. 

Meteoric  Iron  from  Oreenbrier  Co.,  Weet  Virginia.  By  L. 
Fletcher  (Min.  Mag,,  7,  183 — 186). — A  single  fragment  of  iron, 
weighing  11  lbs.,  was  found  in  1880  on  the  Alleghany  Mountain, 
Greenbrier  Co.,  West  Virginia.  Two  pieces,  weighing  63  and 
31  oz.  respectively,  were  acquired  for  the  British  Museum.  Analysis 
gave  the  following  results : — 


Fe. 

Ni. 

Co. 

P. 

Beiidue. 

Total. 

Sp.gr. 

91-59 

711 

0-60 

0-08 

012 

99-50 

7-869 

The  insoluble  residue  consisted  of  graphitic  carbon,  and  a  fine 
powder,  small  fragments,  a  thin  elongated  plate,  and  a  single  opaque 
black  crystal  with  bright  faces  and  a  metallic  lustre.  These  were 
found  to  be  chi'omite.  The  existence  of  crystallised  chromite  in 
meteoric  irons  has  hitherto  not  been  completely  established.  The 
only  instance  appears  to  be  recorded  by  Shepard  in  the  iron  of  the 
Seneca  River.  The  above  percentage  composition  is  approximately 
that  of  the  Trenton,  Bio  Juncal,  Seneca  Biver,  and  Staunton  irons. 

B.  H.  B. 

So-called  Northport  Meteorite.  By  F.  C.  Bobisson  (Amer.  J. 
5ct.,  35,  212 — 213). — A  specimen  of  a  black  stoue  described  as  a 
meteorite  which  fell  in  Northport,  Maine,  gave  on  analysis  the  follow- 
ing results : — 


Fe. 

AL 

On. 

Mg. 

Co. 

BiO^ 

8. 

P. 

Total. 

43-37 

4-19 

0-88 

2-05 

0-25 

27-68 

1-10 

0-03 

79-55 

Traces  of  manganese  were  observed.  The  magnesium,  alnminiam, 
and  most  of  the  iron  were  evidently  combined  as  silicates.  The  rent 
of  the  iron  was  present  as  sulphide  and  oxide,  and  the  copper  as 
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snlpbide.  Sections  tmder  the  microscope  closely  resemble  those  made 
from  f amace  slag.  It  will  be  noticed,  too,  that  the  analysis  corre- 
sponds very  closely  with  published  analyses  of  slag.  In  fact  the  so- 
called  meteorite  is  identical  in  composition  inth  copper-slag  from  the 
old  Revere  Copper  Works  in  Massachusetts.  Although  there  can  be 
no  doubt  that  this  specimenn  is  an  old  copper-slag,  still  the  fall  of  a 
meteorite  at  Northport  cannot  be  questioned,  and  true  meteoric  frag- 
ments may  possibly  yet  be  found  the]*e.  B.  U.  B. 


Organic    Chemistry. 


Fire-damp.  By  C.  Winklkr  (J.pr,  Ohem.  [2],  37,  254—268).— 
This  is  a  controversial  paper,  in  which  the  author  states  that  many 
of  the  opinions  advanced  by  Franke  (this  vol.,  p.  570)  are  not  in 
accordance  with  those  held  by  experts.  G.  T.  M. 

AUylene.  By  A.  B^hal  (Bull.  Boc,  Ghtm.,  48,  788— 799).— A 
number  of  experiments,  made  with  a  view  to  prepare  symmetrical 
allylene,  are  described.  The  compounds  employed  were  allyl  iodide, 
trimethyleue  bromide,  allyl  alcohol, «-  and  /5i-epidichlorhydrin,  &c. 

The  experiments  of  Aarland  (J.  pr.  Chem,  [2],  6,  256)  on  the 
electrolysis  of  itaconic  acid  were  repeated,  but  only  negative  results 
were  obtained,  from  which  the  author  concludes  (1)  that  allylene, 
CHtlCiCHa,  has  not  yet  been  isolated ;  (2)  that  it  is  possible  that  the 
compound  is  not  capable  of  existing.  Further,  it  is  pointed  oat  that 
the  reactions  hitherto  employed  for  preparing  allylene — (Hartenstein 
acted  on  /8-epichlorhydrin  with  sodium  (/.  pr,  Ghem.  [2],  7,  310)-— 
ought  to  yield  not  this  substance,  but  closed-chain  compounds. 

N.  H.  M. 

Trichloralcohol :  Action  of  Zino  Etbide  on  Aldehydes.  By 
M.  DiCLACBB  (Bull.  Soc,  Chtm,,  48,  784— 788).— 40  grams  of  «inc 
ethide  are  dissolved  in  about  700  c.c.  of  absolute  ether  and  gradually 
treated  with  an  ethereal  solution  of  51  grains  of  chlordi.  After 
24  hours,  crystals  of  the  compound  ZnEtO'CHa'CCls  separate.  If 
48  grams  of  chloral  is  now  added  to  the  mixture,  a  further  reaction 
takes  place,  and  zino  trichlorethoxide,  Zn(0*CH2*CGl3)9,  separates 
as  an  abundant,  wiiite,  pulverulent  precipitate. 

Phosphorus  trichloride  acts  on  trichloralcohol  with  liberation  of 
hydrogen  chloride  and  formation  of  trichloreihyl  phosphite.  This 
is  a  clear  liquid  which  fumes  only  slightly  when  freshly  distilled. 

Phosphorus  pentachioride  reacts  with  trichloralcohol,  yielding  the 
compound  CCVCH^Gl;  to  complete  the  reaction,  the  mixture  is  after- 
wards heated  at  140°.  The  new  compound  has  an  aromatic  odour, 
melts  at  73 — 74°,  and  sublimes  ;  it  is  very  soluble  in  ether,  sparingly 
soluble  in  light  petroleum.  JS.  H.  M. 
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Consbitation   of  Guthrie's   Chlorethyl  Bisulphide.     By  W. 

Spring  and  A.  Lecbknier  (Bull,  Soc,  Chim,,  48,  629 — 630). — By  the 
action  of  sulphnr  chloidde  on  eihjlene,  Guthrie  obtained  (Annalenj  119, 
91,  and  121,  108)  the  two  compoands  S,(CH4C1),  and  S,(CaH3Cl,),. 
When  the  former  compoand  is  oxidised  with  nitric  acid,  /3-chlor- 
ethjlsnlphonic  acid  is  formed,  the  lead  salt  of  which  when  heated  with 
ammonia  yielded  taurine.  The  constitution  of  Guthrie's  compound 
is  therefore  S,(CH,-CH,C1)2.  N.  H.  M» 

Cyanogen  Compounds  of  Sulphines.  By  G.  Patein  {Compt. 
rend.,  106,  861 — 863). — The  author  has  prepared  the  iodides  of 
the  sulphines,  SMesl,  SEtgl,  SMeEt,!,  and  8Me,EtI,  which  will  be 
described  subseqnently.  The  sulphur  seems  to  play  the  same  part  as 
the  nitrogen  m  ammonia. 

If  the  hydriodide  of  triethylsulphine  iodide  is  dissolved  in  alcohol 
at  90*",  and  mixed  with  silver  cjanide,  some  heat  is  developed,  and  if 
the  product  is  filtered  and  the  filtrate  evaporated  in  a  vacnum,  the 
compound  SEtsCyjAgCj  is  obtained  in  crystals.  These  are  dissolved 
in  alcohol  and  mized  with  ether,  when  a  syrupy  liquid  is  pi*ecipitated 
which  crystallises  in  a  vacuum  over  sulphuric  acid.  The  corre- 
sponding methyl  compound  is  obtained  in  a  similar  manner  and 
crystallises  in  long  needles.  The  compounds  SMeEtjCy,AgCy  and 
SMe2EtCy,Ag(^y  were  also  prepared.  They  all  crystallise  well  and 
are  soluble  in  alcohol  in  almost  all  proportions,  but  are  insoluble 
in  ether.  They  molt  readily  without  decomposition,  but  at  2'  or  3** 
above  the  melting  point  the  sulphine  cyanide  volatilises  and  silver 
cyanide  is  lett.  All  except  the  trimethyl  compoand  are  deliquescent, 
and  the  attraction  for  water  increases  with  the  number  of  ethyl 
gn)ups.  They  are  partially  decomposed  by  water  with  separation  of 
silver  cyanide.  When  treated  with  acids,  half  the  cyanogen  is 
evolved  as  hydrocyanic  acid,  and  a  salt  of  the  sulphine  is  formed, 
silver  cyanide  being  precipitated.  With  hydrochloric  acid,  the  silver 
separates  as  silver  chloride ;  if  the  compound  is  treated  with  silver 
nitrate,  the  whole  of  the  cyanogen  is  removed  in  the  form  of  silver 
cyanide.  C.  H.  B. 

Action  of  Chlorine  on  the  Sulphides  of  Alcoholic  Radicles. 
Preparation  of  some  new  Chlorine-derivatives.  By  W.  Sprikq 
and  A.  Lecrenier  (Bull.  Soc.  Chim.^  48,  623 — 628). — When  sulphur 
derivatives  (sulphides,  hydrosulphides,  and  bisulphides)  of  propyl, 
isobntyl,  and  aniyl  are  treated  with  dry  chlorine  in  diffused  daylight, 
in  presence  of  a  little  iodine,  reactions  take  place  with  considerable 
development  of  heat,  causing  the  liquids  to  boil.  No  chlorinated 
sulphides  are  formed,  the  sulphur  being  eliminated  as  dichloride; 
much  hydrogen  chloride  is  evolved. 

In  the  case  of  propyl  sulphide,  the  two  chlorides  CEtCU  and 
C3H:,Cl6  are  obtained.  The  former  compound,  which  had  not  been 
previously  prepared,  is  a  liquid  boiling  at  145 — 160*  ;  its  constitution 
was  determined  by  heating  it  with  silver  oxide  and  water,  when  it 
yields  silver  chloride  and  propionate. 

Isobutyl  sulphide  yielded  the  dichloride  GaHbCIj,  boiling  at  105°,  a 
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new  trichloride,  CPrClj,  and  a  crystalline  tetrachloride,  C^eCU.  Amyl 
sulphide  ^ave  a  mixture  of  sir  chlorides  •' — CjHnCl,  C4H7*CHC1», 
CHMe,-CH,-CCl3,  CsHgCU,  a  pentachloride,  CHMej-CCU-CCla,  and  a 
hexachUnide,  probably  CMeaCl-GCVCCls.  K  H.  M. 

Trimethylene :  Formation  of  Allyl  Alcohol  Arom  Symme. 
trical  Dichlorhydrin.  By  H.  Tornob  (Ber.,  21,  1282—1291).— 
Trimethylene  was  prepared  by  the  action  of  zinc-dust  on  trimethylene 
bromide  in  presence  of  alcohol. 

Allyl  alcohol  was  obtained  by  the  method  of  Hiibner  and  Miiller, 
by  the  action  of  sodium  on  symmetrical  dichlorhydriu.  The  di- 
chlorhydrin must  always  be  in  excess,  and  should  be  kept  cold  by 
means  of  ice  and  hydrochloric  acid.  The  yield  is  about  50  per  cent, 
of  the  theoretical.  To  free  it  from  chlorine,  it  is  heated  at  70*'  with 
potash,  when  an  oil  of  the  formula  (CioHigOi)*  is  formed.  This  boils 
at  227 — 229°.  AUylthiocarbamide  melts  at  784°,  and  is  sparingly 
soluble  in  ether. 

Allyl  carbamate,  CiHTNOj,  is  prepared  by  passing  carbonyl  chloride 
through  allyl  alcohol  and  treating  the  fractionated  product  with 
ammonia.  It  is  readily  soluble,  melts  at  21*5 — 22"*  and  boils  at  203 — 
204°.  Preparations  were  made  from  ordinary  allyl  alcohol  and  from 
allyl  alcohol  prepared  as  given  above. 

When  pure  dichlorhydrin  from  epichlorhydrin  is  reduced  with 
5  per  cent,  sodium  amalgam,  a  few  drops  of  allyl  alcohol  is  formed,  the 
chief  product  being  an  oil  which  boils  ar.  114°.  When  this  is  treated 
with  dry  hydrogen  chloride,  it  is  converted  into  symmetrical  dichlor- 
hydrin. The  oil  was  therefore  epichlorhydrin.  When  this  is  treated 
with  sodium  amalgam,  the  greater  part  remains  unchanged ;  a  few 
drops  of  allyl  alcohol  are  formed  but  no  isopropyl  alcohol.  (Compare 
Buff,  Annale^i,  Snppl.  5,  242),  N.  H.  M. 

Oxidation  of  Olefines  and  of  Alcohols  of  the  Allyl  Series. 
ByG.  Wagner  (5er.,  21,1230— 1240).— Olefines  yield  the  correspond- 
ing glycols,  and  alcohols  of  the  allyl  alcohol  series  yield  glycerols  when 
oxidised  with  potassium  permanganate  in  neutral,  aqueous  solution. 
The  yield  of  glycol  is  about  50  per  cent.,  that  of  the  glycerol  in  some 
cases  about  80  per  cent.,  of  the  theoretical  quantity. 

Isobutylene  yields  the  glycol,  part  of  which  is  further  oxidised  to 
hydroxyisobutyric  acid ;  the  latter  then  decomposes  into  acetone  and 
formic  acid,  part  of  the  acetone  being  further  oxidised  to  acetic  acid. 
(Compare  0.  and  F.  Leidler,  Abstr.,  1879,  907.) 

Isopropylethylene  gives  the  corresponding  glycol,  which  is  partially 
converted  into  isobutylformic  acid ;  the  latter  splits  up  into  formic 
acid  and  isobutaldehyde,  which  is  further  converted  into 
acetone  and  acetic  acid.  (Compare  Leidler,  this  Jour.,  1877,  ii, 
421.) 

Ethylene  yields  the  glycol  and  formic  acid. 

Trimethylethylene,  prepared  from  the  iodide  of  tertiary  amyl 
alcohol,  gives  a  mixture  of  trimethylethylene  glycol  and  unsym- 
metrical  methylethylene  glycol,  which  shows  that  two  olefines  are 
produced    by  acting  on  tke  tertiary  iodide  with   alcoholio    potash. 
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Acetone,  a  few  drops  of  a  higher  boiling  compound,  and  acefcaldehyde 
were  also  obtained. 

Isodibutjlene  yields  small  quantities  of  oxoctenol,  and  a  glycol 
which  boils  at  216 — 218^  and  crystallises  from  light  petroleum  in 
shining,  well-defined  rhombohedrons  melting  at  SO'S**. 

Trimethylene  is  not  oxidised  by  potassium  permanganate,  but  diallyl 
yields  a  tetrahydroxy-alcohol,  and  pinene  yields  a  di  hydroxy -alcohol. 

Allyl  alcohol,  ethylvinyl  carbinol,  allylisobutyl  carbinol,  methyl- 
ally  I  carbinol,  and  dimethylallyl  carbinol,  all  give  the  corresponding 
glycerol.  F.  S.  K. 

DerivaUvea  of  Acetylacetone :  Synthesis  of  Polyatomio 
Alcohols.  By  A.  Combbs  (Bull  Soc.  Chem.y  48,  474— 48^).— An 
aqueous  solution  of  acetylacetone  is  treated  with  a  little  hydrochloric 
acid,  and  then  with  I  per  cent,  sodium  amalgam  in  small  amounts, 
the  liquid  being  always  kept  acid,  After  some  days  the  whole  is 
treated  with  a  large  excess  of  potassium  carbonate,  and  extracted 
with  chloroform.  The  extract  contains  two  compounds,  amylic  glycol 
and  the  anhydride  of  a  tetratomic  alcohol,  which  are  separated  by 
fractional  distillation. 

Noi-mal  amylic  glycol^  0H*CHMe«CH2'CHMe'0H,  is  a  colourless 
liquid  of  a  rather  agreeable  odour  boiling  at  177®.     When  cooled,  it 
becomes  syrupy ;  it  is  very  soluble  in  water. 
OH-CMe-Cfl,-CMe 

The  anhydride^  I  |       \0,  is  a  yellowish  liquid  having 

OH-CMe-CH.-CMe'^ 
an  odour  resembling  that  of  glycol,  and  boils  at  about  270°. 

When  acetylacetone  is  heated  with  hydriodic  acid  (sp.  gr.  1*8)  at 
180 — 1H5°  for  some  hours,  it  is  converted  into  normal  pentane.  If 
less  concentrated  hydnodic  acid  is  used,  and  a  temperature  of 
100—105°,  the  two  iodides  CHMel-CHa-CH.Me  and  CH2-(CHMeI), 
are  obtained. 

Acetylacetone  hexacJUoride,  CHj(C0*CCl8)'i,is  prepared  by  saturating 
the  cold  ketone  with  chlorine;  the  product  is  heated  in  a  retort 
exposed  to  sunlight,  dry  chlorine  is  passed  through  it  for  several  days, 
and  the  dense  liquid  is  washed  with  water.  It  is  colourless,  has  a 
pungent  odour,  and  is  very  irritating  to  the  eyes ;  it  boils  at  190 — 200* 
under  20  mm.  pressure.  When  treated  with  dilute  aqueons  soda, 
trichloracetone  is  formed.  Ammonia  acts  on  it  with  formation  of 
much  chloroform,  together  with  some  acetamide. 

Acetylacetone  hexahromidej  CHaCCO'CBrj,)^  obtained  by  treating 
ncetylacetone  with  13  times  its  weight  of  bromine,  crystallises  in 
colourless  needles  melting  at  107 — 108".  It  resembles  the  hexa- 
chloride  in  its  behaviour  towards  alkalis. 

When  dry  ammonia  is  passed  through  acetylacetone  dissolved  in 
ether,  the  compound  NH4'CH(COMe)2  separates  in  colourless  spangles ; 
it  is  Yery  unstable,  and  decomposes  into  acetylacetone  and  ammonia 
when  exposed  to  air ;  if  heated  in  a  closed  tube  at  25 — 3u**,  it  yields 
a  mixture  of  acetone  and  acetamide. 

Amines  react  with  acetylacetone  with  formation  of  nitrogenous 
compounds.  N.  H.  M. 
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Levulose.  By  A.  Herzfeld  (Anndlen^  244,  274 — 295). — Most  of 
tlie  contents  of  this  paper  have  already  appeared  (Abatr.,  1886, 
438,  862).  The  author  confirms  Scheibler's  statement  (Abstr.,  1884, 
574)  that  the  reduction  of  levulose  to  mannito]  by  sodium  amalgam  is, 
in  the  first  instance,  due  to  the  action  of  the  sodium  hydroxide  on 
the  levulose,  and,  secondly,  to  the  action  of  the  nascent  hydrogen  on 
the  decomposition  products.  Leyulose  is  not  reduced  by  nascent 
hydrogen  in  acid  solutions.  W.  C.  W. 

iBOdtQcitoL  By  B.  Ratman  and  J.  Kruis  (Chem,  Centr.,  1888,  6, 
from  Listy.  Ckem,,  12,  7 — 11). — The  striking  similarity  of  quercite 
to  glucose  led  the  authors  to  determine  whether  the  sugar  obtained 
from  the  bark  of  the  yellow  oak  did  not  actually  contain  glucose. 
The  pheuylhydrazine  hydrochloride  reaction  showed  the  presence  of  a 
glucose  in  all  portions  of  the  sugar.  Its  reactions  with  hydrochloric 
acid  very  much  resemble  those  of  arabinose,  the  methyl  ether  of 
which  it  might  be.  When  heated  with  hydnodic  acid  at  120°,  how- 
ever, no  methyl  iodide  is  formed.  As  it  is  shown  that  the  reactions 
described  by  Raymann  (Abstr,,  1887,  906)  are  themselves  applicable 
to  isodulcitol,  and  as  the  analogy  of  the  sugar  CeHiaOd  to  the  deztrosie 
series  is  brought  into  prominence,  the  authors  propose  to  call  it 
rhamnose^  because  it  also  appears  to  be  identical  with  the  8U(?ar 
obtained  by  Liebermann  from  Rhamnus,  the  term  isodulcitol  being 
retained  exclusively  for  the  hexatomic  alcohols.  With  solutions  con- 
taining 15  to  80  grams,  the  rotatory  power  of  rhamnose  remains 
unchanged,  [»]d  =  +9*3;  fresh  solutions  are  more  active,  [«]d  = 
+ 12*3  to  H- 13.  In  alcoholic  solution,  the  specific  rotatory  power 
decreases  as  the  relation  of  alcohol  to  sugar  increases,  until  a  point 
is  reached  at  which  the  rotatory  power  is  nil;  from  this  point  it 
becomes  IsBvorotatory.  The  authors  explain  this  phenomenon  by 
assuming  that  rhamnose  contains  a  carbonyl-group  which  is  combined 
with  water,  so  that  the  sugar  CsHis06,HaO  contains  the  group  IC(OH)t, 
which  in  watery  solution  remains  unchanged,  and  is  symmetrical.  In 
alcoholic  solution,  however,  the  attraction  of  the  carbonyl  for  wat^r  is 
destroyed,  and  the  alcohol  reacts  with  the  carbonyl  forming  the  group 
IC(OH)'OEt,  which  is  asymmetric.  This  group  they  consider  causes 
the  IsBvorotatory  action.  This  supposition  has  some  support,  the 
authors  consider,  from  the  fact  that  rhamnose  when  dehydrated  by 
boiling  with  absolute  alcohol  increases  in  weight  to  the  extent  of  ^. 

J.  P.  L. 

MolectQar  Weight  of  Rafflnose.  By  H.  db  Ybies  (Compt.  rend,, 
106,  751 — 754). — The  author  has  determined  the  isotonic  coefficient 
of  raffinose  by  the  method  previously  described  (Abstr.,  1884,  1065), 
using  the  middle  ribs  of  the  leaves  of  Tradescantia  discolor.  A 
solution  containing  5*957  per  cent,  of  raffiaose  is  isotonic  with  a 
solution  of  saccharose  containing  0*1  gram-molecule  per  litre.  It 
follows  that  the  molecular  weight  of  raffinose  is  about  595*7,  and  this 
result  agrees  with  the  molecular  weight  of  594,  corresponding  with 
the  formula  CisHaOu  +  5H,0  adopted  by  Loiseau  and  by  Scheibler. 

C.  H.  B. 
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Inactose  of  Neutral  Sugar.  By  E.  J.  MAUMiNi  (BuU.  Soc. 
Chim.y  48,  773 — 777). — 40  grams  of  a  mixture  of  eqnal  parts  of 
sugar  and  of  freshly-fused  silver  nitrate  (free  from  acid)  is  dissolved 
in  100  c.c.  of  water;  after  24  hours,  the  solution  acquires  a  dark 
brown  colour,  which  increases  a  little  when  the  solution  is  heated  on 
a  water-bath.  The  product  is  filtered,  and  evaporated  on  a  water- 
bath,  when  a  colourless  substance  is  obtained  i*esembling  the  hydrate 
of  phosphoric  acid.  When  heated  above  140®,  it  becomes  gradually 
turbid,  and  water  is  given  off.  The  filtered  liquid  has  no  rotatory 
power.  The  name  inactose  is  ascribed  to  the  new  sugar.  To  obtain 
it  free  from  silver,  it  is  treated  with  a  little  calcium  chloride,  and 
filtered ;  alcohol  is  then  added  to  the  solution,  which  on  evaporation 
under  a  glass  cover  deposits  the  sugar ;  this  is  washed  with  a  little 
alcohol,  redisRolved,  and  the  solution  again  evaporated  as  before.  It 
forms  a  syrup,  and  could  not  be  obtained  in  crystals.  It  unites  with 
lime,  but  the  compound  pi*oduced  is  decomposed  by  carbonic 
anhydride,  and  the  sugar  so  recovered  is  inactive  as  before.  When  a 
mixture  of  equal  weights  of  sugar  and  silver  nitrate  is  heated  at 
150 — 155°  from  two  to  three  hours,  a  rather  large  amount  of  hexenenic 
acid  is  formed.  N".  H.  M. 

Iodide  of  Starch.  By  H.  B.  Stocks  (Ckem.  News,  57, 183).— 
Moist  iodide  of  starch  was  employed  in  the  previous  experiments 
(this  vol.,  p.  126).  Dry  iodide  of  starch,  prepared  by  adding  iodine 
solution  to  starch-paste  in  water,  precipitating:  with  alcohol,  filtering, 
and  drying,  is  a  black,  lustrous  substance,  which  is  not  decomposed  by 
sunlight  nor  by  heating  at  100°,  but  at  somewhat  higher  temperatures 
gives  ofE  tarry  matter  and  iodine.  It  does  not  dissolve  in  water,  and 
is  decomposed  by  it  only  afler  prolonged  boiling.  Farther  experi- 
ments show  that  when  &ee  iodine  acts  on  silver  salts,  some  silver 
iodate  is  formed,  and,  moreover,  tend  to  confinaa  the  statement  that 
the  formation  of  iodide  of  starch  is  due  to  free  iodine  (loc.  cit).  The 
author  finds  that  the  colour  of  iodide  of  starch  varies  with  the  pro- 
portion of  iodine  employed,  but  does  not  vary  with  different  starches. 
Small  quantities  of  iodine  give  an  indigo-blue  colour,  larger  quantities 
violet,  whilst  with  an  excess  of  iodine,  the  colour  appears  green, 
although  the  pi*ecipitated  iodide  is  blue. 

The  colour  is  destroyed  by  permanganate,  which  attacks  the  starch ; 
by  iron  filings,  and  by  heating  with  alcohol,  ethyl  iodide  being  formed. 
Bromine  destroys  it  by  the  formation  of  iodine  bromide,  the  latter  can 
be  decomposed  by  carefully  neutralising  with  sodium  carbonate,  and 
then  the  liberated  iodine  regenerates  the  blue  colour.  The  iodide  is 
pre(*ipitated,  but  not  destroyed,  by  potassium  dichromate.  Zino  and 
sulphuric  acid  do  not  act  on  the  colour.  D.  A.  L. 

Vinylamine.  By  S.  Gabriel  (Ber,,  21,  1049— 1057).— Ftnyiawtiw 
jdcrate,  CHtlCH'NHjjCeHsNsOi,  is  formed  when  the  reaction  product 
cf  moist  silver  oxide  and  an  aqueous  solution  of  bromethylamine 
hydrobromide  is  distilled  with  steam,  the  distillate  saturated  with 
hydrochloric  acid,  and  a  solution  of  picric  acid  added.  On  standing, 
yellow  needles,  or  short,  compact  forms  separate.     It  crystalli&es  from 


Digiti 


ized  by  Google 


ORQANIO  CHEMISTRY.  669 

water  in  fine  needles,  which,  after  previously  softening,  melt  at  142"* 
to  a  reddish-yellow,  blistered,  glassy  mass.  When  distilled  with  water, 
it  yields  an  aqaeons  solution  of  viuylamine.  Vinylamine  platiuO' 
chloride,  (CaH6N),,HaPtCl6,  crystallises  in  small,  well-defined  forms, 
which  are  readily  soluble  in  water,  but  only  very  sparingly  or  nob  at 
all  in  alcohol.  In  an  aq  aeons  solution  of  this  salt,  Nessler's  solution 
gives  a  yellowish-white  precipitate.  Vinylamine  btsmutho-iodide, 
(C2H5NHI)3,2BiIj,  crystallises  in  shining,  fiery-red,  microscopic, 
regular,  hexagonal  leaves,  which  are  almost  insoluble  in  water  aud 
dilute  acids.  Vinylamine  aurochloride  forms  flat,  golden-yellow  needles 
*or  plates.  The  readiness  with  which  solutions  of  vinylamine  platino- 
chloride  and  anrochloride  decompose  is  not  duo  to  the  presence  of  the 
metallic  chloride.  An  aqueous  solution  of  the  hydrochloride  is 
completely  decomposed  on  heating ;  an  aqueous  solution  of  the  free 
base  decomposes  in  the  cold. 

When  an  aqueous  solution  of  vinylamine  is  neutralised  with  hydro- 
chloric acid  and  evaporated  at  50°  or  in  a  vacuum,  a  colourless  syrup  is 
obtained  which  contains  the  hydrochloride  of  a  new  base.  This  base 
yields  a  picrate  which  appears  to  be  identical  with  /3-hydroxyethyl- 
amine  picrate  (this  vol.,  p.  4f40)  and  also  with  the  picrates  of  the 
bases  obtained  by  the  action  of  potash  on  chlorethylamine  and 
bromethyl amine  hydrochloride. 

/9-Chlorethylamine  hydrochloride  is  obtained  by  evaporating  a  solu- 
tion of  vinylamine  with  a  large  excess  of  hydrochloric  acid ;  fi-hrom.- 
ethylamine  hydrobromide  is  produced  in  a  similar  manner. 

fi'Todethylamine  hydriodide^  CHjI'CHa'NHa^HI,  crystallises  from 
hot,  absolute  alcohol  in  colourless,  rhombic  forms,  which,  after  pre- 
viously softening,  melt  and  turn  brown  at  192 — 194°.  It  is  readily 
soluble  in  water,  and  when  treated  with  potash  yields  a  disagreeably 
smelling  oil  which  is  soluble  in  water. 

The  picrate,  CaHelNjCeHgNaOTjiHaO,  crystallises  in  short,  compact, 
yellow  prisms,  which,  after  previously  softening,  melt  at  about  105**. 
On  heating  slowly,  they  lose  water  of  crystallisation,  and  then  melt  at 
129— 131^ 

By  evaporating  a  solution  of  vinylamine  with  excess  of  sul- 
phuric acid,  a  syrup  is  obtained  which  crystallises  from  water  in 
transparent  rhombohedra  having  the  composition  C2H7NSO4.  This 
compound  is  readily  soluble  in  warm  water,  softens  above  2.30°,  turns 
brown,  and  melts  when  heated  on  platinum  foil,  giving  out  an  empy- 
reumatic  odour;  on  igniting,  a  carbonaceous  residue  is  obtained. 

F.  S.  K. 

Action  of  Zinc-dnst  on  Chloral.  By  K.  Chodounsky  (Chem. 
Centr.,  1888,  74,  from  Listy.Ckem.,  12,  57— 59).— Chloral  was  allowed 
to  fall  drop  by  drop  on  to  zinc-dust  in  a  retort  heated  on  an  oil-bath 
and  attached  to  a  cooled  receiver.  At  100**  the  reaction  is  feeble,  but 
above  120°  it  becomes  very  violent,  so  violent  that  part  of  the  carbon 
separated  in  the  reaction  is  carried  over  into  the  receiver.  Carbonic 
oxide  was  formed,  but  no  chloroform.  Chloral  was  also  heated  with 
zinc-dust  and  zinc  oxide  in  sealed  tubes  previously  filled  with  carbonic 
anhydride.    In  the  tubes  containing  zinc-dust  heated  at  120*",  carbonic 
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oxide,  hydrogen,  chloroform,  and  a  prodnct  of  lower  boiling  point 
(probabljr  a  lower  chlorinated  methane),  besides  carbon  and  zioc 
chloride,  were  found.  In  the  zinc  oxide  tube,  under  the  Bame  con- 
ditions, much  gas,  zinc  chloride,  and  the  zinc  salt  of  an  organic  acid 
were  foand,  but  no  chloroform.  In  tubes  containing  zinc-dust  and 
chloral  heated  at  160**,  carbonic  oxide,  hydrogen,  and  acetylene  were 
formed,  and  the  liquid  consisted  of  unchanged  chloral  and  traces  of 
chloroform. 

Zinc  formate  when  heated  in  a  retort  gave  carbonic  oxide,  hydrogest 
carbonic  anhydride,  zinc  oxide,  and  a  little  zinc.  It  appears  that 
chloral  is  converted  by  zinc-dust  partly  into  chloroform  and  zinc 
formate,  and  the  latter  into  carbonic  anhydride,  carbonic  oxide,  and 
hydrogen.  Chloroform  also  suffers  partial  decomposition,  which 
increases  with  the  temperature.  J.  P.  L. 

Action  of  Chloral  Hydrate  and  Iodoform  on  Hercnrio 
Salts.  By  S.  Cotton  (/.  Fharm.  [5],  16,  481— 483).— Chloral 
hydrate  reduces  mercuric  acetate  with  evolution  of  carbonic  anhy- 
dride and  formation  of  mercurous  acetate,  whilst  the  same  reagent 
with  mercuric  nitxate  forms  carbonic  anhydride  and  mercurous  chlo- 
ride. Iodoform  reduces  mercuric  acetate  with  evolution  of  carbonic 
anhydride  and  formation  of  mercurous  acetate  precisely  in  the  same 
manner  as  chloral  hydrate  does,  but  iodoform  does  not  reduce 
mercuric  nitrate,  its  action  being  limited  to  the  formation  of  the 
corresponding  iodide.  Chloroform  and  bromoform  act  on  neither  of 
these  two  salts.  J.  T. 

Compounds  of  Glycol  with  some  Aldehydes.    By  H.  Lochert 

(Bull.  Soc.  Ghim,,  48,  537—338,  and  716— 718).— jK/^yZene  csnanthyli^ 

OCH 
dene  oxide,  C«Hu'CH<qqct'>»  is  prepared  (1)  by  heating  oenanth- 

aldehyde  (1  vol.)  and  glycol  (3  vols.)  for  eight  days  at  125—130"*,  the 
upper  layer  of  the  product  being  then  fractionally  distilled ;  (2)  by 
heating  as  in  (1)  a  mixture  of  oenanth aldehyde  (1  vol.),  glycol 
(2  vols.),  and  glacial  acetic  acid  (1  vol.).  The  mixing  of  the  glycol 
and  a-aldehyde  gives  rise  to  considerable  development  of  heat.  It  is 
a  mobile  liquid,  boiling  at  about  180*^,  and  having  an  odour  resembling 
that  of  OBuanthaldehyde  but  less  pronounced. 

OCH 

From  glycol  and  valeraldehyde  the  compound  C4H9*CH<qptt'> 

was  obtained.  This  boils  at  about  142'',  and  has  an  agreeable  ethereal 
odour. 

When  a  mixture  of  glycol  (2  mols.)  and  isobutaldehyde  (1  mol.)  is 
heated  in  a  water- bath  for  seven  days,  the  compound 

CHMe,.CH<gCH,> 

is  obtained.  It  is  a  colourless,  refractive  liquid,  boiling  at  124 — 126", 
soluble  in  10  parts  of  water,  very  soluble  in  alcohol  and  ether.  When 
heated  in  a  closed  tube  at  140°  for  two  days,  it  is  decomposed  into  its 
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original  constituents.  Caustic  potash  and  dry  alkalis  have  no  action 
on  it. 

Propaldeliyde  and  glycol  yield  the  condensation  product 

cHEt<ggg;>. 

a  colourless  liquid  having  an  odour  resembling  that  of  propaldehyde 
and  boiling  at  105—107°.  N.  H.  M. 

Action  of  Bromine  on  the  Gomponnds  of  Glycol  with 
Aldehyde.  By  H.  Lochbrt  (Bull,  8oc,  Chim,,  48,  718—719).— 
Bromine  reacts  with  the  compounds  of  aldehydes  with  glycol  (pre- 
ceding Abstract),  yielding  monobromo-derivatives. 

Acetoacetaldehyde.  By  L.  Claiskn  and  N.  Stylos  (Ber.^  21, 
1144 — 1149). — The  sodium  compound  of  acetoacetaldehyde, 

CHNaAc-COH, 

is  obtained  by  adding  a  mixture  of  acetone  (1  mol.)  asd  ethyl  formate 
(1  mol.)  to  sodium  ethoxide  (1  mol.)  free  from  alcohol  and  suspended 
in  anhydrous  ether  cooled  in  ice.  It  is  very  soluble  in  water,  gives  a 
dark  yellowish-red  coloration  with  ferric  chloride,  and  on  treatment 
with  copper  acetate  yields  the  copper  salt  (C4H50t)2Cu,  which  crystal- 
lises in  bright  blue  needles,  and  is  soluble  in  hot  benzene  and  ether. 
The  anilide,  ioluicUde,  and  naphthalide  were  also  prepared.  The 
benzene-azo-deAveLtiYey  COH'CHAc-NaPh,  is  crystalline,  and  melts  at 
117 — 118*'.  Addition  of  phenylhydrazine  to  the  concentrated  aqueous 
solution  of  the  sodium  salt  free  from  acetone  converts  it  into  a 
rnethylphenylptjrazole  (?  Ph  :  Me  =  1:5),  which  has  a  sp.  gr.  = 
1-081  at  16*,  boils  at  254—257*,  and  is  probably  identical  with  that 
obtained  from  ethyl  acetopyruvate  (this  vol.,  p.  676).  It  is,  however, 
solid  at  the  ordinary  temperature,  and  melte  at  86 — 37°.  Acetoacet- 
aldehyde could  not  be  isolated  owing  to  its  tendency  to  undergo  con- 
densation with  the  formation  of  symmetrical  triacetylbenzene. 

1:3:5  TriaC'etylbenzene,  CeHsAcs,  is  obtained  by  treating  the 
above  product  with  a  small  quantity  of  ice-cold  water,  separating  the 
upper  ethereal  layer,  and  treating  the  lower  aqueons  layer  with  an 
equivalent  quantity  of  acetic  acid.  It  crystallises  in  small,  white 
needles,  melts  at  162 — 163°,  is  readily  soluble  in  acetic  acid,  sparingly 
soluble  in  alcohol,  ether,  and  water,  and  on  oxidation  with  concen- 
trated nitric  acid  is  converted  into  trimesic  acid. 

The  following  compounds  were  prepared  by  Meyer witz : — Sodium 
propionylacetaldehydey  COEt*CHNa*COH,  and  the  corresponding  ethyl 
phenylpyrcLzoley  CuHiaNi,  a  colourless  liquid  boiling  at  273 — 275°,  and 
having  a  sp.  gr.  =  r064  at  15°;  sodium  hutyrylacetaldehyde, 

COPr-CHNa-COH, 

its  copper  BeM  crystallising  in  flat,  greenish  prisms,  and  the  correspond- 
ing pyrazole,  CisHuNy,  a  colourless  oil  boiling  at  279 — 281° and  having 
a  sp.  gr.  =  10435  at  15°  ;  sodium  heptoylacetaldehydey 

C5H„-C0CHNa-C0H, 
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and  the  corresponding  pyrazole,  CijHjoNj,  a  thick  oil  boiling  at  318 — 
320^  W.  P.  W. 

Action  of  Carbonyl  Chloride  on  Sodium  Formate.    By  R. 

Otto  (Ber.,  21, 1267— 1268).— Hentschel  (Abstr.,  1884,  991)  prepared 
acid  anhydrides  by  the  action  of  carbonyl  chloride  on  the  sodium  salts 
of  acetic  and  other  acids.  The  author  attempted  to  prepare  formic 
anhydride  by  this  method,  but  obtained  only  sodium  chloride,  car- 
bonic anhydride,  carbon  monoxide,  and  formic  acid.  It  is  probable 
that  formic  anhydride  is  not  capable  of  existing.  N.  H.  M. 

Chloro-derivativeB  of  Ethyl  Acetate.  By  M.  Delacbb  (BuU. 
Sor..  Chini,,  48,  706—716 ;  compare  Abstr.,  1887,  7lS).^Chlorethyl 
dichlora^cetate,  CHCl8*COO'C2H4Cl,  is  prepared  by  mixing  chloracetic 
chloride  with  glycol  chlorhydrin  in  molecular  proportion,  keeping 
the  whole  cool;  the  mixture  is  afterwards  heated  on  a  water- 
bath  until  no  more  hydrogen  chloride  is  evolved,  and  precipitated 
with  water;  it  is  then  made  alkaline,  separated,  and  dried  with 
calcium  chloride.  It  boils  at  209 — 212®  under  767  mm.  pressure,  and 
has  an  agreeable,  aromatic  odour;  sp.  gr.  =  1*200  at  15''. 

Chlorethyl  trichloracetate,  CCl3*COO*C8H4Cl,  is  obtained  from  tri- 
chloracetic chloride  in  a  manner  similar  to  the  dichloracetate.  It  has 
an  agreeable,  aromatic  odour,  and  boils  at  217*"  under  766  nmi.  pres- 
sure; sp.  gr.  =  1*261  at  15°. 

DicKiorethyl  monochloracetate,  CHaCl'C00*C2HsCIt,  prepared  by  dis- 
tilling a  mixture  of  dichlorethyl  alcohol  and  chldracetic  chloride,  boils 
at  215°  (corr.)  under  760  mm.  pressure ;  sp.  gr.  =  1*216  at  15*. 

Dichlorethyl  diMoracetate,  CHCU-COO-OJlaCla,  boils  at  223**  under 
756  mm.  pressure;  sp.  gr.  =  1*25  at  15°. 

Dichlorethyl  trichloracetate,  CCls-COO-CaHjCla,  boils  at  230°  under 
760  mm.  pressure  ;  it  could  not  be  solidified. 

Trichloreihyl  acetate  (Thurnlackh,  Abstr.,  1882,  295)  boils  at  170' 
(corr.)  under  747  mm.  pressure;  sp.  gr.  =  1*189  at  15°. 

TricMorethyl  chloracetate,  CHsCl'COO'CaHaCla,  is  obtained  by  heat- 
ing for  some  time  and  then  distilling  a  mixture  of  acetic  chloride  and 
trichlorethyl  alcohol.  It  boils  at  220'  (corr.)  under  767  mm.  pressure. 
When  freshly  distilled,  it  has  a  slightly  acid  odour,  which  changes  to 
a  feebly  aromatic  odour;  sp.  gr.  =  1*25  at  15°. 

Trichlorethyl  dichloracetate,  CHCU-COO-CaHsCIj,  boils  with  slight 
decomposition  at  230 — 231°  under  767  mm.  pressure  ;  sp.  gr.  1*267  at 
15°.     When  kept,  it  decomposes  with  evolution  of  hydrogen  chloride. 

Trichlorethyl  trichloracetate,  CCla-COO-CjHjCl,,  boils  at  236°  under 
7Q>7  mm.  pressure  with  slight  liberation  of  hydrogen  chloride.  It  is 
crystalline,  and  melts  at  24 — 26°  ;  when  kept,  it  melts  at  the  ordinary 
temperature,  a  little  hydrogen  chloride  being  given  off. 

When  acetic  chloride  and  acetaldehyde  are  mixed,  the  temperature 
of  the  mixture  rises  to  60*  or  80* ;  with  paraldehyde,  cold  is  first 
produced,  and  then  a  development  of  heat  takes  place  in  consequence 
of  the  reaction  between  the  acetic  chloride  and  depolymerised  aldehyde. 

Acetic  chloride  reacts  with  anhydrous  dichloraldehyde  with  formation 
of  the  compound  CH,-C00-CHC1-CHC1,.     This  boils  at  185%  has  a 
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fruity  odour,  and  gives  off  hydrogen  chloride  when  kept.  With  acetic 
chloride  (2  mols.)  and  the  hydrate  of  dichloraldehyde  the  compound 
CHCla-CH(0  Ac),  is  obtained ;  this  melts  at  52°  and  boils  at  220— 222'. 
When  chloracetic  chloride  and  dichloraldehyde  (22  grams  of  each) 
are  heated  at  150°  for  18  hours,  the  compound  CCls-COO-CHCl-CHCl, 
is  formed.  It  is  a  colourless  liquid  of  aromatic  odour,  boiling  at 
226—228°  under  756  mm.  pressure.  N.  H.  M. 

Volatile  Acids  of  Suint  By  A.  Buistke  (Bull.  Soc,  Chim.,  48, 
639 — 642). — The  acids  present  in  suint  do  not  pre-exist  in  the  per- 
spiration, but  are  formed  under  the  influence  of  microbes ;  the 
maximum  amount  of  acids  is  found  after  8  to  10  days'  fermentation. 
In  order  to  obtain  the  acids,  the  liqtiid  is  evaporated  to  dryness,  the 
residue  extracted  with  alcohol,  and  the  alcoholic  solution  evaporated  ; 
the  residue  is  dissolved  in  water,  acidified  with  phosphoric  acid,  steam 
distilled,  and  the  amount  of  acid  determined  by  titration.  The 
separation  and  determination  of  the  amounts  of  the  various  acids  are 
effected  by  converting  the  mixed  acids  into  ethyl  salts  and  fractionally 
distilling.  The  following  numbers  show  the  relative  amounts : — 
Acetic  acid  (60)  ;  propionic  acid  (25)  ;  butyric  acid  (5)  ;  valeric 
acid  (4);  caproic  acid  (3);  and  benzoic  acid  (3).  Formic  and  caprylic 
acids  and  phenol  are  present  only  in  traces. 

The  amount  of  propionic  acid  in  1  cub.  metre  of  suint  water  is 
about  5  or  6  kilos,  (compare  Bull,  Soc.  Chim,,  46,  479). 

K  H.  M. 

HlUet  Oil  and  some  of  its  Products  of  Decomposition.  By 
G.  Kassner  (Arch,  Pkarm.  [3],  25,  1081— 1101).— The  oil  of  millet 
was  treated  with  lead  oxide,  the  product  freed  from  water,  and  treated 
with  ether.  The  solution  after  being  filtered  was  shaken  with  sul- 
phuric acid,  separated,  and  evaporated.  The  oil  is  then  kept  in  a 
closed  vessel  over  pyrogallol  and  potash  as  it  absorbs  oxygen. 
Analyses  of  the  acid  and  salts  pointed  to  the  formula  CisHnOs.  It  is 
probable  that  this  hydroxy-acid  is  a  product  of  oxidation  of  an  acid, 
CuH^Os,  existing  in  millet. 

When  the  oil  of  millet  is  oxidised  with  potassium  permanganate, 
the  acid  CsHijOg,  probably  tsohutylacetic  acidy  and  two  acids, 
C«H,iOa-OH  and  Ci4H2fl02(OH)a,  are  formed.  The  former  hydroxy- 
acid  crystallises  in  plates  melting  at  107 — 108°,  readily  soluble  in 
water,  and  yields  an  acetyl'derivative,  which  melts  at  7(^—71°,  The 
acid,  CuHa602(OH)a,  melts  at  60°,  is  insoluble  in  water,  readily 
soluble  in  alcohol  and  ether.  The  alkali  salts  are  readily  soluble,  and 
could  not  be  obtained  in  crystals. 

When  millet  oil  is  fused  with  potash,  acetic,  lauric,  and  in  small 
quantity  butyric  and  oxalic  acids  are  formed.  When  distilled,  it 
yields  an  actd^  CsHieOs  or  CioHisOg,  which  boils  at  216 — 220°. 

The  following  partially-developed  constitutional  formul«o  are  sug- 
gested for  the  hydroxy-acid  and  the  millet-oleic  acid,  from  which  it  is 
supposed  to  be  derived  : — 

CaHi.iO:CH-Cfl:CH-[CHa]io-COOH  and 

c.Hi3:chch:ch-[ch,]„,-cooh. 

N.  H.  M. 
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Oil  firom  the  Seeds  of  Curcas  Purganns  (formerly  Jatropha 
Curcas).  By  F.  M.  Horn  (Zeit.  anal.  Ghem.,  27. 163— 165).— This 
oil,  formerly  employed  as  a  purgative  under  the  names  Oleum  ricini 
majoris.  Oleum  infemcLLe^  is  at  the  present  time  much  used  for 
burning  and  for  soap  making,  also  for  adulterating  olive  oil,  and 
seemingly  for  making  Turkey-red  oil.  It  begins  to  crystallise  at  9°, 
and  is  completely  solid'  at  0°'  At  15°  its  sp.  gr.  is  0'9192.  It  differs 
from  castor  oil  in  its  very  sparing  solubility  in  alcohol.  It  appears 
to  saponify  readily  in  the  cold,  but  in  reality  forms  only  acid  soapts  ; 
for  complete  saponification  heat  is  required,  and  solid  potash  acts 
better  than  solution. 

It  gives  for  Hehner's  number,  87'9;  for  Reichert's,  0*65;  for 
Kottstorfer's,  230*5 ;  and  for  Hubrs,  127.  M.  J.  S. 

Constitation  of  Ethyl  Sodacetoacetate  and  Ethyl  Sodaoeto- 
malonate.  By  A.  Michael  {Amer,  Ghem.  J,,  10, 158 — 160).— Ethyl 
acetylmalenate  has  been  prepared  by  Ehrlich,  Conrad,  and  Guthzeit, 
from  ethyl  sodacetoacetate  and  ethyl  chlorocarbonate,  and  lately  by 
Lange  from  acetic  chloride  and  ethyl  sodiomalonate.  Bat  the  acetates 
prepared  by  these  two  methods  are  not  identical ;  the  one  being  in- 
soluble in  strong  cold  alkaline  solutions,  the  other  being  very  r^idily 
soluble  in  any  alkali,  and  boiling  also  5*"  lower;  moreover,  in  the 
latter  process,  ethyl  diaoetylmalonate  is  formed  at  the  same  time. 

From  these  data  it  is  concluded  that  whilst  ethyl  acetoaoetate 
is  correctly  represented  by  the  formula  CHj*C0*CH2*C00Et,  the 
corresponding  sodium  compound  is  CH3'C(0Na)!CH'C00Et,  and 
the  substance  obtained  from  it  by  the  action  of  ethyl  chlorocarbonate 
is  CH,-0(0-COOEt):CH-COOEt.  This  certainly  explains  why  the 
substance  has  no  distinct  acid  properties  like  the  real  ethyl  aoetyl- 
malonate,  CHs-CO-CH(COOEt),. 

Further,  Conrad  and  Guthzeit  have  prepared  ethyl  methenyltri- 
carboxylate  by  the  action  of  ethyl  chlorocarbonate  on  ethyl  sodio- 
malonate, and  ascribe  to  it  the  constitution  CH(COOEt)s,  and  yet  it 
is  at  once  decomposed  by  alkalis  and  has  no  acid  properties.  The 
ethyl  sodiomalonate  used  by  these  authors  was  first  prepared  in  the 
solid  state ;  but  if  ethyl  chlorocarbonate  is  at  once  added  to  the  pro- 
duct of  the  action  of  sodium  on  ethyl  malonate,  then  a  substance  is 
obtained  which  has  acid  properties,  forms  a  very  stable  sodium  salt, 
and  is  doubtless  expressed  by  the  above  formula,  whilst  the  compound 
of  Conrad  and  Guthzeit  is  OEt-C(0-COOEt):CH-COOEt.  This  and 
the  above  constitutional  formula  for  ethyl  sodacetoacetate  is  explained 
on  the  assumption  that  sodium  acting  on  ethyl  malonate  or  ethyl 
acetoaoetate  forms  at  first  sodium  salts  expressed  by  the  usual 
formulfle,  COOBt-CHNa-CO-OEt  and  CHj-CO-CHNa-COOEt,  but 
that  owing  to  the  affinity  of  sodium  for  oxygen,  these  are  converted 
by  heat,  Ac,  into  OEt'C(ONa):CH-COOEt  and 

CH3-C(0Na):CH-C00Et. 

The  action  of  sodium  on  isatin  is  probably  similar.  H.  B. 
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Aoetoacetic    Acid    and   Ethyl    SuccinoBuccinate.      By    A. 

Hantzsch  and  F.  Hbbbmann  (Ber,,  21,  1084 — 1085). — A  replj  to  the 
article  by  Geuther  (this  vol.,  p.  579). 

Condensation  Products  of  Urethane  and  Ethyl  Aceto- 
acetate.  By  J.  Meistee  (Annalen^  244,  233 — 253;. — A  condensation 
product  of  the  composition  C9HJ6NO4  is  prepared  by  heating  at  140"^ 
in  sealed  tubes  a  miztore  of  urethane  (10  grams),  ethyl  acetoacetate 
(20  grams),  ether  (10  gp*ams),  and  a  small  quantity  of  ammonia  m 
chloride.  It  is  easily  decomposed  by  acids:  thus  with  strong  hydro- 
chloric acid  it  yields  ammonia,  acetone,  ethyl  chloride,  and  carbonic 
anhydride. 

As  this  substance  is  also  formed  by  the  action  of  ethyl  chloro- 
carbonate  on  ethyl  paramidoacetoacetate,  it  may  be  regarded  as  ethyl 
/^-amidocrotonate,  in  which  an  atom  of  hydrogen  is  displac<^d  by  tlio 
group  COOEt.  Its  constitution  is  represented  by  the  formula 
COOEt-NH-CMe:CH-COOEt.  It  is  not  attacked  by  aqaeons  solutions 
of  the  alkalis,  but  is  saponified  by  alcoholic  potash,  yielding  an  oily 
liquid  of  the  composition  CwHasNOe. 

A  tribromo- derivative,  soluble  in  alcohol  and  in  ether,  is  obtained 
by  the  action  of  bromine  on  the  condensation  product  suspended  in 
water,  but  a  corresponding  trichloro-derivative  could  not  be  obtained. 

At  IGO"*,  alcoholic  ammonia  acts  on  the  condensation  product,  and 
crystals  of  the  composition  of  ^-uramidocrotonamide,  containing 
1  mol.  of  alcohol,  are  deposited.  The  crystals  melt  at  131°,  and  are 
soluble  in  hot  alcohol.  The  same  compound  is  formed  by  the  action 
of  alcoholic  ammonia  on  ethyl  )9-uramidocrotonate.  A  corresponding 
anilide  could  not  be  prepared.  The  amide  is  decomposed  by  water, 
yielding  urea,  ammonia,  acetone,  alcohol,  and  carbonic  anhydride. 
A  strong  boiling  aqueous  solution  of  potassium  hydroxide  decomposes 
the  amide,  yielding  an  oily  liquid  of  the  composition  CiiHwNaOi. 

W.  C.  W. 

Antimony  Potassium  Oxalate.  By  P.  Kat  (Chem.' News,  57, 
193 — 194). — Two  samples  of  this  substance  were  found  to  correspond 
respectively  with  the  formulsB  K4Sb2(Ca04)»  +  3H20  and  Kj,Sb(Ca04)s 
-J-  2HaO.  The  antimony  was  estimated  either  by  mixing  the  solution 
with  tartaric  acid,  neutralising  with  sodium  carbonate,  adding  potas- 
sium carbonate,  then  bleaching  powder,  and  titrating  the  excess  of  the 
latter  with  sodium  arsenite;  or  by  direct  titration  with  potassium 
hydroxide,  using  phenolphthalein  as  indicator.  The  potassium  was 
estimated  by  converting  into  carbonate  and  titrating.  The  oxalic 
apid  was  determined  in  the  usual  way.  D.  A.  L. 

Derivatives  of  Ethylmalonic  Acid.  By  M.  Fbkund  and  B.  B. 
Goldsmith  {Ber,,  21,  1245 — li247). — Ethylmalonamide^ 

CHEt(CONH0a, 

is  obtained  by  acting  on  diethyl  ethylmalonate  with   concentrated 
ammonia.     It  crystallises  from  alcohol,  and  melts  at  207 — 208"^. 

Ethylmalonanilide,  CHEt(CONHPh)a,  produced  by  heating  diethyl 
ethylmalonate   or  ethylmalonamide  with  aniline,    crystallines   from 
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alcohol  in  needles  melting  at  213 — 215^.  It  is  insoluble  in  water, 
bat  dissolves  readilj  in  alcohol  and  glacial  acetic  acid. 

Phenylethylmalffnamide,  NHa-CO-CHEt-CO-NHPh,  obtained  by 
heating  1  mol.  of  the  amide  with  1  mol.  of  aniline,  crystalb'ses  from 
water  or  alcohol,  and  melts  at  182°. 

EthylmalofMnaic  acid,  COOH-OHEt-CO-NHPh,  is  obtained  by 
boiling  the  preceding  compound  with  an  excess  of  lime.  It  is  solnbie 
in  alcohol,  crystallises  from  water,  and  melts  at  150°  with  evolntion 
of  carbonic  anhydride.  F.  S.  K. 

Action  of  Ethyl  OxeJate  on  Acetone.  By  L.  Claisen  and  N. 
Sttlos  (Ber.,  21,  1141—1143;  compare  Abstr.,  1887,  917).— A  very 
characteristic  bluish- violet  colour  is  formed  when  ethyl  acetopyruvate 
is  boil ed  with  acetic  acid  and  some  sodium  acetate.  Copper  acetopyruvatej 
(Ci7H904)aCu,  crystallises  in  small,  bright-green  needles.  When  the 
ethyl  salt  is  boiled  with  phenylhydrazine  in  acetic  acid  solutioD,  and 
the  product  treated  with  water,  a  thick  oil  is  obtained  which,  after 
saponification  with  alcoholic  soda,  yields  a  white  crystalline  precipitate 
of  a  methylphenylpyrazolecarhoxylic  acid,  CioHJ^t'COOH,  on  treatment 
with  hydrochloric  acid.  The  acid  melts  at  96°,  but  seems  to  contain 
either  water  or  alcohol  of  crystallisation,  since  the  melting  point 
gradually  rises  to  134 — 186°  by  prolonged  drying  at  80 — ^90°.  At 
200 — 210°,  the  acid  loses  carbonic  anhydride,  and  is  converted  into  a 
methylphenylpyrazole  probably  identical  with  that  prepared  from 
acetoacetaldehyde  (this  vol.,  p.  671),  and  isomeric  with  that  obtained 
by  Knorr  (Annalen,  238,  202)  ;  it  has  a  sp.  gr.  =  1085  at  16°,  solidi- 
fies in  a  freezing  mixture,  and  boils  at  256 — 257°  without  decompo* 
sition. 

Oxalyldiucetone,  CHjAcCO'CO'CHtAc,  is  obtained  by  adding  to  a 
well-cooled  mixture  of  anhydrous  ether  and  sodium  ethozide  (2  mols.) 
free  from  alcohol,  first  acetone  (2  mols.),  and  then  ethyl  oxalate 
(1  mol.),  and  allowing  the  product  to  remain  for  two  days;  the  result- 
ing yellow  salt  is  then  dissolved  in  water,  and  decomposed  by  the 
addition  of  acetic  acid.  It  crystallises  in  white  prisms,  melts  at 
120 — 121°,  is  soluble  in  alcohol,  ether,  and  chloroform,  sparingly 
soluble  in  light  petroleum  and  cold  water,  and  gives  a  dark  brownish- 
red  coloration  with  alcoholic  ferric  chloride.  W.  P.  W. 

Derivatives  of  Saccharic  and  Mncic  Acids.  By  Maquennb 
{Bull,  Soc.  Chim,y  48,  719— 723),— Tetracetylmucic  acid^ 

C4H4(OAo)4(COOH)2  +  2HaO, 

is  obtained  by  boiling  mucic  acid  with  acetic  anhydride  (2  part«)  in 
presence  of  zinc  chloride,  until  it  is  dissolved.  The  product  is  pre- 
cipitated with  water,  washed,  and  crystallised  from  alcohol.  It  forms 
colourless,  efflorescent  needles,  melting  at  266°  (corr.),  sparingly 
soluble  in  water,  readily  soluble  in  hot  alcohol ;  its  reaction  is  strongly 
acid,  but  it  does  not  form  salts. 

The  lactone  of  diacetylsaccharic  acid,  doHioOs,  is  prepared  by 
adding  strong  sulphuric  acid,  drop  by  drop,  to  a  mixture  of  hydrogen 
potassium  saccharate  and  acetic  anhydride  (2  parts).     The  product  is 


Digiti 


ized  by  Google 


ORGANIC  CHEMISTRY.  677 

precipitated  by  water  and  washed  until  no  longer  acid.  It  melts  at 
188**  (corr.)  without  decomposition,  and  is  sparingly  soluble.  It  seems 
to  be  identical  with  the  compound  prepared  by  Baltzer  by  the  action 
of  acetic  chloride  on  saccharic  acid  (Annalen,  149,  241). 

Saccharic  acid  diphenylbydrazide,  CibH2|N406  (Kiiiaui,  this  vol., 
p.  46)  is  obtained  by  heating  an  aqueous  solution  of  saccharic  acid, 
phenylhydrazine  hydrochloride  (each  8  grams),  and  sodium  acetate 
(12  grams),  on  a  water-bath  for  two  hours.  It  is  slightly  yellow,  melts 
at  210°  with  evolution  of  gas,  is  insoluble  in  water,  alcohol,  and 
ether,  soluble  in  hot  alcoholic  potash.  The  diphenylbydrazide  of  mucic 
acid  (Bulow,  Abstr.,  1887, 138)  was  prepared  in  a  similar  manner. 

N.  H.  M. 

S3mthe8i8  of  Aspartio  Acid.  By  A.  Pidtti  (Chem.  Gentr.,  1888, 
68—^9,  from  Bendl  Ace.  Line,  [4],  3,  300— 303).— Ethyl  sodoxal- 
acetate  was  prepared  by  treating  25  grams  of  ethyl  oxalate  and 
15  grams  of  ethyl  acetate  dissolved  in  four  times  their  weight  of 
absolute  ether,  with  4  grams  of  sodium  in  small  pieces.  From  this 
compound,  the  oxime  was  prepared  by  dissolving  molecular  pro- 
portions of  the  above  compound  and  hydroxylamine  hydrochloride 
in  water,  and  gently  warming.  If  the  oily  oxime  which  separates  after 
a  time  is  dissolved  in  ether,  and  the  ether  evaporated,  a  colourless 
oil  is  left,  which  soon  appears  blue  or  green  by  reflected,  and  violet 
by  transmitted  light.  If  a  watery  solution  of  this  oxime  is  reduced 
with  sodium  amalgam,  aspartic  acid  is  formed. 

The  aspartic  acid  agrees  in  its  properties  with  Dessaigne's  acid  and 
Piutti's  inactive  acid.  The  reduction  of  the  oxime  in  watery, 
alcoholic  and  acetic  acid  solutions  gives  rise  to  highly  coloured 
products,  and  small  quantities  of  mono-  and  di-ethyl  aspartates.  Redac- 
tion of  a  watery  solution  of  the  oxime  with  ammonia  also  gives  a 
good  yield  of  acid.  J.  P.  L. 

Forfuran-derivatives.  By  W.  Mabckwald  (Ber.,  21,  1398— 
1404).— The  ethyl  salt  of  the  bibasic  acid,  C6H80(COOEt)„  obtained 
by  treating  furiuracrylic  acid  in  alcoholic  solation  with  hydrogen 
chloride  (this  vol.,  p.  135),  and  now  termed  ethyl  propiononedicarb^ 
oxylate,  forms  an  oxime,  OH*N!C5H8(COOEt)3,  which  crystallises  in 
long,  slender,  white  needles,  melting  at  38°.  It  is  sparingly  soluble  in 
water  and  light  petroleum  ;  readily  soluble  in  most  other  solvents,  and 
in  cold  hydrochloric  acid  and  alkalis.  The  phenylhydrazone  of  pro- 
piononedicarboxylic  acid,  N,HPh!C6H8(COOH)2,  crystallises  from 
alcohol  in  pale-yellow,  microscopic  crystals,  melts  at  1 14*5**,  and  is 
insoluble  in  water,  benzene,  light  petroleum,  and  chloroform,  soluble 
in  ether,  and  readily  soluble  in  alcohol,  acetone,  and  acetic  acid. 
On  heating  with  excess  of  hydriodic  acid  (sp.  gr.  =  1'7)  and  the 
theoretical  quantity  of  amorphous  phosphorus  at  200 — 220°  for  many 
hours,  the  acid  is  converted  into  normal  pimelic  acid,  hence  it  has 
the  formula  COCGHa'CHj-COOH),.  The  author  regards  its  formation 
from  furfnracrylic  acid  by  the  splitting  of  the  furfuran  "ring"  as  an 
additional  argument  in  favour  of  the  view  that  furf araldehyde  has 

the  formula  < Qi±'nu^^^>  *^^  ^^^  ^^*'  ascribed  to  it  by  Baeyer. 
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Ethyl  hydrogen  propiononedicarboxylcUe,  COOH'CjHgO'COOBt,  is 
formed  by  boiling  the  ethyl  salt  with  the  calcalated  quantity  of 
alcoholic  potash.  It  crystallises  in  white  needles,  melts  at  67--68% 
and  is  insoluble  in  light  petroleum,  soluble  in  water,  readily  soluble 
in  alcohol,  ether,  benzene,  chloroform,  and  carbon  bisulphide.  The 
stiver  salt,  GgHisOsAg,  decomposes  very  readily.  The  pkenylhydrazone, 
CgHuOAlNaHPh,  forms  pale-yellow,  microscopic  crystals,  melts  at  112^, 
and  is  insoluble  in  water  and  light  petroleum,  readily  soluble  in  ether, 
hot  alcohol,  benzene,  and  acetic  acid. 

On  digestion  with  alcoholic  ammonia^  either  for  some  hours  at  100° 
or  for  a  short  time  at  150°,  ethyl  propiouonedicarboxylate  is  convei-ted 
into  a  compound,  C7HioOjNj,  which  is  probably  symmetrical  imido- 
pimelimide.  It  crystallises  from  hot  water  in  long,  thick  prisms,  from 
alcohol  in  long,  compact,  white  needles,  begins  to  sublime  rapidly  at 
250 — 260''  without  decomposition,  melts  at  292"",  is  sparingly  soluble 
in  the  ordinary  solvents,  and  decomposes  when  boiled  with  hydro- 
chloric acid  or  alkalis  into  ammonia  and  propiononedicarbozylic  acid. 

Ethyl  furfuracrylate,  CiHsO-CH.CH'COOEt,  is  prepared  by  heating 
furfuropropionic  acid  with  an  equal  weight  of  alcohol  and  one-fourth 
its  ^eight  of  sulphuric  acid  for  four  hours  at  100°.  It  is  a  colourless 
oil  of  pleasant  odour  and  bitter  taste,  boils  at  228 — 230"  without 
decomposition,  and  is  insoluble  in  water  but  miscible  with  alcohol 
and  ether.  W.  P.  W, 

Furfuralmalonic  Acid.  By  W.  Marckwald  (Ber.,  21,  1080— 
108S),— Diethyl  furfuralmalonate,  CiHsO-CHiCCCOOEt),,  is  obtained 
by  heating  a  mixture  of  furf uraldebyde  and  ethyl  malonate  with  acetic 
anhydride ;  the  product  is  a  slightly  yellow,  thick  oil,  with  an  ethereal 
odour  and  sharp  bitter  taste.  It  is  insoluble  in  water,  but  mixes 
with  alcohol  and  other  solvents  in  all  proportions. 

FurfuraZmalonic  acid,  C4HsO*CHlC(COOH)j,  obtained  by  hydro- 
lysing  the  ethyl  salt,  crystallises  from  ether,  aJcohol,  or  glacial  acetic 
acid  in  compact  prisms,  which  melt  at  187**  with  decomposition,  are 
readily  soluble  in  water,  bat  insoluble  in  beni&ene,  light  petroleum, 
and  chloroform.  When  heated  above  its  melting  point,  carbonic 
anhydride  is  evolved,  and  f  urf  aracrylic  acid  is  obtained.  The  salts  are 
mostly  readily  soluble. 

Monethyl  furfaralmalonate,  C4HsO-CH(COOH)-COOEt,  is  formed 
by  gently  heating  the  diethyl  salt  for  a  short  time  with  an  excess  of 
potash;  it  crystallises  from  benzene  in  large,  thick,  transparent, 
slightly  yellow,  rhombic  prisms,  melting  at  102*5*'.  It  is  very  sparingly 
soluble  in  cold,  more  readily  in  hot  water,  dissolves  tolerably  readily 
in  benzene  and  chloroform,  but  is  insoluble  in  light  petroleum.  When 
distilled,  it  yields  carbonic  anhydride  and  ethyl  f urf uracry late.  The 
alkaline  salts  are  readily,  those  of  the  alkaline  earths  and  the  heavy 
metals  only  sparingly,  soluble. 

FuTfuralmalonamide,  CiHjO-CHiCCCOONHOi,  ia  obtained  by  the 
action  of  concentrated  ammonia  on  diethyl  furfuralmalonate.  It  is 
tolerably  readily  soluble  in  hot  water  and  boiling  alcohol,  from  which 
it  crystallises  in  white  needles,  melting  at  180**  with  decomposition ; 
it  dissolves  very  readily  in  glacial  acetic  acid,  bat  is  insoluble  in  ether. 
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benzene,  li^ht  petroleum,  and  chloroform.  On  boiling  with  hydro- 
chloric acid,  it  yields  ammonia  and  forf uralmalonio  acid. 

FurfurylmaUmic  acid,  CiH,0-CH,-CH(COOH)„  is  formed  when 
fnrf  anilmalonic  acid  is  reduced  with  sodium  amalgam.  It  is  readily 
soluble  in  water,  ether,  glacial  acetic  acid,  and  alcohol,  from  which  it 
crystallises  in  long,  slender,  colourless  needles,  melting  at  125^,  but  it  in 
almost  insoluble  in  light  petroleum,  benzene,  and  chloroform.  When 
distilled,  it  gives  carbonic  anhydride  and  furfuropropionic  acid.  Most 
of  the  salts  are  soluble  in  water.  F,  S.  K. 

Hezahydropseudocumene  and  its  Relation  to  Mononaph- 
thene.  By  M.  Konovaloff  {Chem.  CevUr,,  1887,  1133,  from  Zum. 
russh,  ohic,^  1887,  255 — 257). — Pure  hexahydropseudocumewiy  the  pro- 
duct of  the  action  of  hydriodic  acid  and  phosphorus  on  pseudocumene, 
boils  at  135—138%  and  has  sp.  gr.  07812  at  0\  and  07667  at  20' 
(water  at  0°  =  1).  Nononavhlhenej  prepared  by  MarkownikofE  and 
OglobHn,  boils  at  135—136%  and  has  a  sp.  gr.  0*7808  at  0%  and 
0-7652  at  20% 

Both  these  compounds  behave  in  the  same  way  towards  nitric 
acid,  h  small  quantity  of  a  crystalline  compound  showing  the 
melting  point  of  trinitrocumene  being  the  only  prodact.  With 
bromine  in  presence  of  aluminium  bromide,  they  both  react  in  the 
same  way  with  formation  of  tribromopseudocumene  and  resinous  sub- 
stances. J.  W.  L. 

Action  of  Titanium  Chloride  on  Phenol.  By  A.  Schumann 
(Ben,  21,  1079— 1080).— PAewyi  (yrthotittmate  hydrochloride, 

Ti(0Ph)4,HCl, 

IS  obtained  by  acting  on  phenol  in  anhydrous  benzene  solution  with 
titanium  chloride,  and  crystallising  the  product  from  benzene.  It 
decomposes  on  exposure  to  moist  air,  and  yields  phenol,  titanic  acid, 
and  hydrochloric  acid  when  treated  with  water.  F.  S.  K. 

Nitrosonitroresorcinol.  By  C.  de  la  Harpb  and  F.  Rbverdin 
(Per.,  21,  UOb— 14^1).— Nitrosonitroresorcinol,  0H-C,H,0(N0,):N0H 
[OH  :  NO, :  0  :  N'OH  =  1  :  2  :  3  :  4],  is  obtained  by  adding  an  excess 
of  dilute  sulphuric  acid  to  a  cooled  mixture  of  nitroresorcinol 
(m.  p.  =  85°),  aqueous  soda  (10  per  cent.),  and  sodium  nitrite  in 
equimolecular  proportions.  It  crystallises  in  brown  needles,  does  not 
melt  at  200°  but  decomposes  with  explosion  when  heated  beyond  this 
temperature,  and  is  readily  soluble  in  water,  acids,  and  alkalis, 
sparingly  soluble  in  alcohol,  and  insoluble  in  benzene,  ether,  and 
chloroform.  On  reduction  with  tin  and  hydrochloric  acid,  it  yields  a 
diamidoresorcinol  identical  with  that  obtained  from  dinitrosoresor- 
cinol.  When  treated  in  aqueous  solution  with  ferrous  sulphate  or  iron 
filings,  it  gives  an  intense  green  coloration  owing  to  the  formation  of 
a  dye  which  can  be  separated  by  the  addition  of  salt.  This,  in  an  acid 
bath,  dyes  wool  green.  A  mixture  of  nitrosonitroresorcinol  and  resur- 
cinol  dissolves  in  concentrated  sulphuric  acid  with  a  green  colour, 
which  gradually  changes  through  blue  to  riolet.  W.  P.  W. 


Digiti 


ized  by  Google 


680  ABSTRACTS  OF  CHEMICAL  PAPERS, 

Ethereal  Oil  of  Asaram  Europaemn  L.  Bj  A.  8.  F.  Pbtkbsek 
(Ber.,  21,  1057 — 1064). — The  oil  obtained  from  Asarum  europaeum  is 
a  thick,  dark-brown,  neutral  liquid  with  a  sweet,  aromatic  odour ; 
it  dissolves  readily  in  ordinary  solvents,  and  on  long  exposure  to 
winter  cold  deposits  crystals  of  asarone  in  considerable  quantities. 
The  oil  can  be  separated  into  two  chief  portions  by  distilling  with 
steam  and  subsequent  fractioning.  The  fraction  boiling  about  175*^ 
contains  a  terpene,  which  was  found  to  be  identical  with  pinene. 
The  fraction  boiling  at  240 — 260°,  on  further  fractioning,  yields  a 
slightly  yellow  oil  which  boils  at  247 — 253'',  and  has  the  formula 
CiiHuOa. 

The  halogens  act  energetically  on  this  compound,  and  when  heated 
with  concentrated  hydriodic  acid  it  yields  methyl  iodide  in  quantities 
which  show  the  presence  of  two  metboxy-groups.  Nitrous  acid 
converts  it  into  a  compound,  diHiiOtNtOs,  which  crystallises  in  slender 
yellow  needles,  melting  at  118*^,  insoluble  in  water,  but  soluble  in 
glacial  acetic  acid  and  dilute  alcohol.  When  oxidised  with  nitric 
acid,  the  oil  yields  a  resinous  product,  oxalic  acid,  and  small  quantities 
of  an  acid  melting  at  178°,  considerable  quantities  of  carbonic 
anhydride  and  hydrogen  cyanide  being  evolved.  By  careful  oxidation 
with  potassium  permanganate,  acetic  acid,  oxalic  acid,  and  veratrio 
acid  are  obtained  with  evolution  of  a  considerable  quantity  of  carbonic 
anhydride. 

The  chief  constituent  of  asarum  oil  is  therefore  a  compound  which 
has  probably  the  constitution  CHaCC.H.XOMe),  [CsHs :  OMe :  OMe  = 
1:3:4].  The  oil  obtained  from  Asarum  canadense  L.  also  contains 
pinene,  but  differs  from  that  of  AsartMn  europaeum^  inasmuch  as  con- 
siderable quantities  of  acetic  acid  are  evolved  when  the  oil  is 
fractioned.  F.  S.  K. 

Bromengenol-derivatiyes.  By  E.  v.  Botkn  (Ber.,  21,  1393 — 
1397). — Dibromeugenol,  obtained  by  the  reduction  of  dibromeugenol 
dibromide  in  alcoholic  solution  with  zinc-dust,  dissolves  readily  in 
alkalis  forming  salts  which  crystallise  in  lustrous  scales;  the  potas- 
sium, C3H5*C«HBr2(OMe)*OK,  sodium,  and  ammonium  salts  were 
prepared.  The  oce^yZ-derivative,  C3H5'C6HBri(OMe)*OAc,  crystallises 
from  ether  in  large,  colourless,  hexagonal  prisms,  from  alcohol  in 
groups  of  silky  prisms,  and  melts  at  66°,  Nitro-derivatives  of  di- 
bromeugenol could  not  be  obtained.  The  methyl  ether  is  crystalline, 
has  a  low  melting  point,  and  on  oxidatioh  with  chi*omic  acid  mixture 
or  permanganate  is  converted  into  a  dibrom>odimethoxyhe7tzoic  acid^ 
(0Me),-C6HBra-C00H.  This  crystallises  from  high  boiling  petro- 
leum in  slender,  lustrous  needles,  from  water  in  silvery  scales, 
melts  at  182°,  and  is  sparingly  soluble  in  water,  soluble  in  alcohol, 
ether,  and  acetic  acid.  The  zinc  salt  is  characteristic,  and  forms 
radiating  groups  of  silvery  crystals,  which  are  equally  as  soluble  in 
cold  as  in  hot  water ;  the  silver  salt  is  crystalline,  and  decomposes  on 
boiling  with  water. 

Dibromeugenol  dibromide  does  not  form  salts  with  alkalis,  bat 
yields  amorphous  products  whose  nature  has  not  yet  been  determined. 
The  oce^yZ-derivative,  CjHaBra'C6HBP3(OMe)'OAc,  crystallises   from 
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ulcoliol  in  slender  prisms,  from  etlier  in  rhombic  tables,  melts  at  91°, 
and  is  soluble  in  benzene  and  acetic  acid,  readily  soluble  in  ether. 
The  5cnjsot/Z-derivative  crystallises  from  light  petroleum  in  tnfts  of 
needles,  melts  at  113°,  and  is  sparingly  soluble  in  alcohol  and  ether, 
soluble  in  benzene  and  acetic  acid.  W.  P.  W. 

Amidoisopropylbenzenes.  By  E.  J.  Constam  and  H.  Gold- 
SCHMIDT  (Ber.,  21,  1157 — 1162). — In  order  to  compare  Nicholson's 
cumidine  (Annalen,  65,  58)  with  the  paramidoisopropylbenzene  pre- 
pared by  Louis  (5er.,  16,  111),  the  authors  have  nitrated  cumene 
from  cumic  acid  with  a  mixture  of  nitric  and  sulphuric  acids  at  the 
ordinary  temperature,  and  reduced  the  nitro-derivative  with  zinc  and 
hydrochloric  acid.  A  mixture  of  two  bases  is  obtained,  and  these  can 
be  partially  separated  by  means  of  their  oxalates,  of  which  the  less 
soluble  melts  at  157—158°,  and  the  more  soluble  at  125—128°.  The 
less  soluble  salt,  on  treatment  with  aqueous  soda,  yields  a  colourless 
oil,  which  rapidly  becomes  dark-coloured  on  exposure  to  light,  has  an 
aromatic  odour,  boils  at  217 — 220°,  and  does  not  solidify  at  —20°. 
This  amido-derivative  can  be  converted  into  paraisopropylbenzoic 
acid,  and  is  identical  with  Nicholson's  compound.  The  oxalate^ 
(C«HisN)2,HaC»04  +  2HjO,  crystallises  in  white,  silvery  scales,  melts 
at  159'  with  decomposition,  and  is  very  sparingly  soluble  in  water ; 
the  ooefy/'- derivative,  C«Hii'NHAc,  crystallises  in  white,  lustrous 
scales,  and  melts  at  102 — 102*5*';  and  the  carfeawide-derivative, 
CHMej-CHi'NH'CONHa,  crystallises  in  slender,  colourless  needles, 
and  melts  at  152°.  The  base  obtained  by  Louis'  method  also  yields 
paraisopropylbenzoic  acid,  and,  contrary  to  his  statement,  yields  a 
crystalline  oxalate  and  acetyl-derivative  which  are  identical  with  the 
compounds  just  described,  consequently  the  bases  obtained  both  by 
Nicholson  and  Louis  have  the  constitution  [NHj :  Pr  =  1:4]. 

The  more  soluble  oxalate  (m.  p.  =  125 — 128'')  is  a  mixture  of  the 
oxalates  of  ortho-  and  para-amidoisopropylbenzene,  and  can  be  sepa- 
rated into  its  constituents  by  treatment  with  aqueous  soda  and 
fractional  crystallisation  of  the  acetyl-derivatives  ot  the  two  bases. 
Orthamidoisopropylbenzene  boils  at  213*5 — 214*5°  at  732  mm.  pres- 
sure, and  does  not  solidify  in  a  freezing  mixture.  The  hydrochloride^ 
CsHisNjHCl,  crystallises  in  large,  colourless,  seemingly  rhombic 
prisms,  which  rapidly  become  opaque  on  exposure  to  the  air;  the 
oxahite,  (C9Hi3N)i,H3Ca04  +  HjO,  crystallises  in  long,  colourless 
prisms  and  melts  at  173°;  the  oce^yZ-derivative,  C»Hu*NHAc,  crystal- 
lises in  tufts  of  colourless  needles  and  melts  at  72° ;  the  carbamide- 
derivative,  CHMe2*C6H4"NH-CONH2,  crystallises  in  small,  white 
needles  and  melts  at  133—134°.  W.  P.  W. 

Compounds   of  Alloxan  with  Aromatio   Amines.     By  G. 

Pellizzari  (Ghem,  Cev.tr.,  1887,  1288  and  1396,  from  L'Orosi,  10. 
253 — 263  and  295 — 302). — Alloxan  gives  additive  compounds  with 
aromatic  bases  in  aqueous  solution  which  are  not  salts,  as  the  base 
cannot  be  separated  from  them. 

»-Naphthylaminealloxan,  CuHnNsOi,  is  insoluble  in  water,  sparingly 
soluble  in  ether,   light  petroleum,  and  chloroform;  from  alcohol  it 
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crystallines  in  slender,  white  needles.  It  is  insolable  in  acids  and  in 
ammonia,  solable  in  fixed  alkalis,  by  wbicb  it  is  changed  into  a  new 
acid,  G14H10N2O4 ;  this  separates  irom  dilute  alcohol  in  long  needles,  is 
insoluble  in  ether,  light  petroleum,  chloroform,  readily  so  in  alcohol 
and  acetic  acid.  When  boiled  with  alkali,  the  acid  loses  carbon 
dioxide  and  ammonia.     /3-Naphthylamine  gives  no  additive  product. 

Anilalloxan^  C10H9N3O4,  crystallises  from  alcohol  in  needles  which 
decompose  at  248°.  It  is  solable  in  hot  water.  The  compound 
behaves  as  an  amido-acid,  and  forms  salts  both  with  alkalis  and  with 
acids.  Fixed  alkalis  dissolve  it  with  formation  of  a  new  acid, 
CsHgNtOs.  This  decomposes  at  130^,  crystallises  from  ethyl  acetate  in 
slender,  white  needles,  is  sparingly  soluble  in  water  and  ether,  readily 
80  in  alcohol ;  when  boiled  with  alkalis,  it  loses  carbonic  anhydride 
and  ammonia. 

Orthotolutcfdnealloxan  forms  white  needles  which  on  heating  decom- 
pose without  melting.  It  has  both  acid  and  basic  properties.  With 
alkalis  it  forms  a  new  acid.    Paratoluidine  does  not  react  with  alloxan. 

Pseudocumindinealloxan  forms  a  crystalline  powder  and  yields  a 
new  acid  when  treated  with  alkalis. 

Secondary  bases  form  analogous  alloxan  compounds.  MethylanU- 
alloxan^  CnHnNjOi,  crystallises  from  water  in  white  plates.  The 
aqueous  solution  is  decomposed  by  boiling.  It  yields  salts  with 
bases  and  with  acids.  Cold  alkali  solution  decomposes  it  into  carbonic 
anhydride,  ammonia,  and  an  acid  which  could  not  be  obtained  in  a 
cryst^allised  state.  Biphenylamiyiealloxan  separates  from  alcohol  as  a 
crystalline  powder  of  feebly  basic  properties ;  with  alkalis,  it  yields  an 
acid.  Tertiary  bases  also  react  with  alloxan  in  the  same  way. 
Dimethylanilalloxan  forms  shining  white  crystals.  It  is  very  sparingly 
soluble  in  water,  readily  so  in  hot  alcohol.  It  is  more  stable  than 
anil-  and  methylanil-alloxan,  and  yields  crystalline  salts  with  acids. 

Several  salts  of  dimethylanilalloxan  were  prepared,  amongst  them 
the  silver  salt,  CisHnAgNsOi.  Dilute  potash  solution  dissolves  di- 
methylanilalloxan ;  acetic  acid  precipitates  from  this  solution  the 
compound  CioHnNgOj.  This  crystallises  from  alcohol  in  needles, 
decomposing  at  281°.  It  has  acid  properties.  DiethylanilaUoxan  is 
prepared  in  a  manner  analogous  to  the  dimethyl-compound,  and  has 
similar  properties.  The  author  concludes  that  the  constitution  of 
anilalloxan  is  expressed  by  the  formula 

and  that  the  other  compounds  have  corresponding  constitutions. 

J.  W.  L. 
Action  of  Chlorine  on  CarbonylorthamidoplienoL    By  R. 
Jacoby  (/.  pr,  Ghem.  [2],  37,  28—62). — Carbonylorthamidophenol, 

C0<  Q  >C«H4,  is  best  prepared  by  passing  dry  carbonyl  chloride 

through  dry  benzene  in  which  orthamidophenol  is  suspended,  as  lonjr 
as  a  rise  of  temperature  is  observed.  The  residue  obtained  by 
evaporating  the  benzene  is  dissolved  in  water,  treated  with  stannous 
chloride,  boiled  for  a  few  minutes,  and  filtered.     The  nearly  colourless 
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filtrate  deposits  slightly  reddish  plates  of  carbonylamidophenol.  It 
boils  above  360^.  When  heated  with  hjdroohloric  acid  above  150**,  it 
takes  up  1  mol.  H3O,  and  decomposes  into  carbonic  anhydride  and 
anudophenol.  When  the  aqueous  solution  in  presence  of  hydrochloric 
acid  is  gradually  treated  with  a  solution  of  bleaching  powder,  a 
crystalline  precipitate  is  formed,  consisting  probably  of  a  mixture  of 

two  chlorimides,  C0<?2>^«^*  *°^  C0<2JJ>C,H3C1.  When 
this  is  boiled  with  alcohol,  carbonylchloramidophenol, 

separates  in  large  prisms  melting  at  192 — 193°.  The  same  chlorinated 
compound  is  also  formed  by  the  action  of  water  and  of  aniline  on  the 
mixed  chlorimides. 

Carbonyltrichloramidophenol,     ^^^.O  ^^^^C)^    is    obtained    by 

passing  chlorine  through  a  solution  of  carbonylamidophenol  in  cold 

glacial  acetic  acid,  and  boiling  the  mixed  chlorimides  so  formed  with 

alcohol.     It  crystallises  in  needles,  melts  at  261 — 262°,  and  sublimes 

without  decomposition  when  carefully  heated.     It  is  almost  insoluble 

in  cold  solvents.     A  small  amount  of  a  compound  melting  at  184 — 

186''  is  also  formed  in  the  reaction. 

NCI 
Carhonylchlorophenylchlorimide,  C0<__q_^C§H8C1,  is  formed  when 

a  solution  of  bleaching  powder  is  added  to  a  solution  of  carbonyl- 
chloramidophenol in  presence  of  hydrochloric  acid.  It  melts  at 
119 — 120®.  It  is  very  readily  soluble  in  ether,  soluble  in  chloroform 
and  benzene.  Alcohol,  water,  aniline,  and  dimethylaniline  decom- 
pose it,  yielding  carbonylchloramidophenol.  When  the  dry  chlorimide 
is  heated,  it  melts,  and  directly  afterwards  explodes.  When  the  sub- 
stance  is  carefully  heated  in  small  quantities  in  a  large  flask,  the 
decomposition  takes  place  without  violence,  and  the  products  can  be 
collected.  A  compound  was  isolated,  which  was  shown  by  analysis  to 
be  an  isomeric  dichloride. 

NH 
a'Carhonyldichloramidophenol,    C0<  q  >CeHaCl|,   crystallises    in 

sparingly  soluble  prisms  melting  at  270° ;  when  heated  with  hydro- 
chloric acid  at  200**,  it  takes  up  1  mol.  H3O,  and  decomposes  into 
dichloramidophenol  and  carbonic  anhydride.  The^  ammoniacal  solu- 
tion yields  a  silver  salt  when  treated  with  silver  nitrate. 

fi'Carbonyldichloramidophenol  is  contained  in  small  amount  in  the 
more  soluble  portions  of  the  product  obtained  by  heating  carbonyl- 
chlorophenylchlorimide.  It  crystallises  in  lustrous  needles  melting  at 
213 — 214°,  very  readily  soluble  in  alcohol,  ether,  and  glacial  acetic 
acid,  less  soluble  in  water. 

NCI 
a'Carhonyldtchlorophenolehlortmidef  C0<_Q_>C6HaCla,  prepared  by 

precipitating  a  solution  of  a-carbonyldichlorimidophenol  in  glacial 
acetic  acid  with  a  solution  of  bleaching  powder,  begins  to  melt  at 
145 — lt50°  with  decomposition.     Boiling  alcohol  converts  it  qnantita- 
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tively  into  carbonyldichlorophenol.  Ifc  is  very  slowly  decomposed  by 
water.  The  ^'Compound  forms  white  needles  melting  at  abont  89  . 
Gold  alcohol  decomposes  it  with  evolution  of  chlorine.  Both  com- 
ponnds  explode  when  quickly  heated. 

Garhonyltrichlorophenolchlorimide,  CtKOaNO^,  crystallises  in  white 
needles,  which  begin  to  decompose  above  130°,  and  detonate  when 
heated  qnickly.  Boiling  water  and  boiling  alcohol  convert  it  quanti- 
tatively into  carbonyltrichlorophenol. 

GarbonyUetrachloramidophenol,  C7H 014^04,  is  obtained  by  carefully 
exploding  small  amounts  of  the  chlorimide  in  a  capacious  flask.  It 
melts  at  220 — 237*,  is  soluble  in  alcohol,  ether,  and  benzene,  lass 
soluble  in  water ;  it  could  not  be  obtained  quite  pure.  Bleaching 
powder  precipitates  carhonyUetriichlorophenolchlorimide  from  the  solu- 
tion in  glacial  acetic  acid. 

Carbonylbromamidophenol  (m.  p.  186 — 187*)  when  treated  with 
chlorine  water,  yields  a  chlorimide,  CTHjClBrNOi,  which  melts  at 
118 — 120°  and  resembles  the  other  chlonmides. 

Carhonyldibromamidophenol,  C7HjBr2NOa,  obtained  by  the  action  of 
an  excess  of  bromine- water  on  carbonylamidophenol,  crystallises  from 
alcohol  in  plates  which  ipelt  at  243 — 245°  with  partial  decomposition. 
It  is  insoluble  in  cold  water.  The  silver  salt  forms  white  needles. 
The  chlorimide,  CiHsBr^ClNOa,  crystallises  in  large  needles  melting  at 
120°.  N.  H.  M. 

Secondary  Diamines  containing  an  Ethylene-group.    By  A. 

CoLSON  (Bull.  Soc.  Ghim,,  48,  799—802 ;  compare  this  vol.,  p.  139). — 
Ethylene  orthoditolyldiamine,  C2H4(C7H8N)a,  is  prepared  by  heating  a 
mixture  of  orthotolnidine  and  ethylene  bromide.  It  is  crystalline, 
dissolves  in  ether  (7  parts),  cold  alcohol  (10  to  12  parts),  and  boiling 
water  (300  parts).  The  alcoholic  solution  (not  the  aqueous)  reacts 
with  acidified  methyl-orange.  The  hydrobromide  forms  white  crystals 
soluble  in  30  parts  of  boiling  water ;  the  hydrochloride  is  sparingly 
soluble.  N.  H.  M. 

Action  of  Nitrous  Acid  on  some  Organic  Bases.  Dinitroso- 
benzenylamidine.  By  W.  Lossen  and  F.  Mikrau  (Ber.,  21,  1250 — 
12h6).—Benzenylamidine  nitrite,  NHa-CPh-NH,HNO,  +  H,0,  is 
obtained  by  evaporating  a  neutral  solution  of  benzenylamidine  hydro- 
chloride with  sodium  nitrite.  It  forms  well-defined  plates  which  lose 
their  water  of  crystallisation,  and  are  gradually  decomposed  at  64° ; 
heated  at  a  higher  temperature,  it  yields  benzonitrile,  nitrogen,  and 
water.  It  is  readily  soluble  in  water  and  alcohol,  but  insoluble  in 
ether:  it  shows  all  the  properties  of  a  nitrite. 

Dinitrosohenzenylamidinebenzenylamidine,  CuHiiN.Oj,  is  formed  by 
the  action  of  nitrons  acid  on  benzenylamidine  in  an  acid  solution.  It 
crystallises  in  leaves  which  are  sparingly  soluble  in  cold  water  or 
alcohol,  more  readily  in  hot  water,  very  readily  in  hot  alcohol,  but 
almost  insoluble  in  ether.  It  explodes  when  heated  at  178°,  and  is 
decomposed  by  an  excess  of  acid  with  evolation  of  gas. 

Potassium  dinitrosobenzenylamidine,  C7H6KNi(NO)i,  is  obtained  by 
adding  potash  to  a  hot  alcoholic  solution  of  the  preceding  compound. 
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It  crjstallifies  m  needles  which  are  readily  solnble  in  water,  sparingly 
in  alcohol,  and  insoluble  in  ether.  In  the  dry  state,  the  salt  is  very 
explosive,  bnt  in  aqueous  solution  can  be  boiled  without  any  decompo- 
sition taking  place.  An  aqueous  solution  gives  precipitates  with  barium 
chloride,  lead  acetate,  and  mercurous  nitrate;  ammonia,  hydroxy!- 
amine  hydrochloride,  and  methylaniline  hydrochloride  throw  down 
precipitates  of  slender,  colourless  needles.  The  meiallic  precipitates 
are  explosive  in  the  dry  state.  An  aqueous  magenta  solution  pro- 
duces a  voluminous,  dark-red  precipitate. 

Silver  dinitrosobenzenylamidine,  C7H5Ag(NO)2Ni,  is  also  very  explo- 
sive. F.  S.  K. 

Mixed  Diazo-compoundB.  By  H.  Ooldschmidt  and  J.  Holm 
(Ber.,  21,  1016— 1026).— Diaaobenzenehenzylamine,  PhN,-NH-CH,Ph, 
is  formed  by  the  action  of  diazobeuzene  chloride  on  benxylamine  ;  it 
crystallises  from  hot  lisfht  petroleum  in  pale-yellow,  thin,  transparent 
leaves,  melting  at  72'',  and  is  readily  soluble  in  ether,  benzene,  and 
alcohol.  This  compound,  like  its  higher  homologues,  is  very  readily 
acted  on  by  acids ;  when  boiled  with  hydrochloric  acid,  it  behaves  like 
a  mixture  of  diazobenzenebenzylamine  and  diazobenzylaniline. 

Paradiazotoluenehen2ylam%ne,  CeHAMe-Na'NH'CHaPh,  is  obtained  by 
the  action  of  paradiazotoluene  chloride  on  benzylamine ;  it  forms 
slightly  yellowish  leaves  melting  at  VT""^  and  is  readily  soluble  in 
benzene,  alcohol,  and  ether.  When  boiled  with  hydrochloric  acid, 
it  reacts  like  a  mixture  of  diazobenzyltoluidine  with  a  smaller  quan- 
tity of  diazotolnenebenzylamine. 

Orthodiazotoluenebenzylamine  is  obtained  in  the  form  of  a  dark- 
yellow  oil  by  the  action  of  orthodiazo toluene  chloride  on  benzylamine. 

P'Diazonaphtkalenehenzylamine,  CioH7']Sr9*NH*CH2Ph,  is  produced 
by  the  action  of  /3-diazonaphthalene  chloride  on  benzylamine ;  it 
separates  from  ether  and  benzene  in  brownish  crystals  melting  at 
110^ 

New  Method  for  Determining  the  Gonstitution  of  Mixed  Viazoamido^ 
compounds. — When  the  reaction  product  of  diazobeuzene  chloride  and 
benzylamine  is  dissolved  in  benzene,  warmed  for  a  few  minutes  with 
I  mol.  of  phenyl  isocyanate,  and  the  benzene  evaporated  in  a  vacuum, 
a  product  is  obtained  which  crystallises  from  alcohol  in  long,  slender, 
snow-white  needles  melting  at  119*".  Analysis  showed  that  this  com- 
pound consists  of  1  mol.  of  phenyl  isocyanate  in  combination  with 
1  mol.  of  the  diazoamido-compound.  Two  formulsB  are  possible  for 
this  substance,  NHPh-C0N(CH,Ph)N2Ph  and 

NHPh-CO-NPh-N,-CH,Ph. 

When  boiled  with  hydrochloric  acid,  it  yields  benzylphenylcarbamide, 
phenol,  and  a  small  quantity  of  benzyl  chloride,  which  shows  that  the 
first  formula  is  the  correct  one.  The  diazoamido-compound  is  there- 
fore diazobenzenebenzylamine. 

Similarly,  the  condensation-product  of  paradiazotoluene  chloride 
and  benzylamine  yields  with  phenyl  isocyanate  a  compound  C21H20N4O, 
which  crystallises  from  alcohol  in  slender,  white  needles  melting  at 
115—116*.     By  boiling  this  substance  with  hydrochloric  acid,  benzyl- 
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phenjlcarbamide,  pai-acresol,  and  a  small  quantity  of  benzyl  chloride 
are  obtained,  showing  that  the  diazoamido-com pound  is  paradicuo- 
toluenehenstylamine.  From  these  experiments,  it  follows  that  the  reac- 
tion between  diazocblorides  and  benzylamine  is  normal. 

Dis-paradiaaotoluene'ethylamine,  N*Et(N2"C6H4Me)t,  is  formed  by  the 
action  of  paradiazotoluene  chloride  on  ethylamine.  It  crystallises 
from  ether  in  bright-yellow,  transparent  needles  which  melt  at  121^ 
with  copious  evolution  of  gas ;  it  is  readily  soluble  in  ether,  benzene, 
and  hot  light  petroleum,  sparingly  in  ether  and  cold  light  petroleum. 
When  boiled  with  dilute  sulphuric  acid,  it  yields  paratoluidine,  para- 
cresol,  ethylamine,  ethyl  alcohol,  and  nitrogen.  F.  S.  K. 

Substitution-products  of  Parazotoludne.  By  J.  V .  Janoyskt  and 
K.  Rbimann  (Ber.,  21,  1213—1219;  compare  Abstr.,  1887,  479).— 
Three  substitution-products  are  obtained  by  the  action  of  bromine  on 
parazotoluene  in  glacial  acetic  acid  solution. 

4     2        1  4 

Orthobromazotolueney  CtHsMeBr'Na'CsHiMe,  separates  from  the 
glacial  acetic  acid  solution  and,  after  recrystallising  from  alcohol,  is 
obtained  in  golden-orange-coloured,  rhombic  plates  melting  at  139"*. 

4     2        1  4      8 

Bromazotoluenemlphonic  acid,  CjHaMeBrNj'OeHsMe'SOaH  -h  l^HjO, 
is  fonned  by  acting  on  the  preceding  compound  with  sulphuric  acid 
containing  sulphuric  anhydride.  It  yields  very  characteristic  salts 
which  are  mostly  sparingfly  soluble  in  water.  The  fotassium,  salt, 
CuHiaBrNa'SOaK,  crystallises  in  rhombic  prisms.  The  sodium  salt 
forms  large,  anhydrous,  shining,  golden  prisms.  The  copper  and 
cadmium  salts  are  yellow,  crystalline  compounds.  Paratoluidineortho- 
sulplionic  acid  and  metabromoparatoluidine  are  obtained  when  the 
acid  is  treated  with  tin  and  hydrochloric  acid. 

Metahromazotoluene  remains  in  the  mother- liquor  from  the  ortho- 
compound,  and  is  precipitated  on  adding  water.  It  crystallises  from 
alcohol  in  small,  orange-yellow  leaflets  which  are  resMdily  soluble  in 
ether,  acetone,  and  benzene,  and  melt  at  128".  When  treated  with 
alcoholic  ammonia  and  hydrogen  sulphide,  a  hydrazobromotoluene, 
melting  at  US*',  is  obtained.  It  yields  a  sulphonic  acid,  the  sodium, 
potassium,  and  copper  salts  of  which  are  readily  soluble,  and  the  acid, 
when  reduced  with  tin  and  hydrochloric  acid,  gives  paratoluidinemeta- 
sulphonic  acid  [Me  :  SO3H  :  NHj  =  1:3:4]  and  orthobromopara- 
toluidine  [Me  :  Br  :  NH,  =  1:2:4],  melting  at  20—23°. 

The  bromazotoluenesulphonic  acid  previously  described  (loc,  cit.) 
must  have  the  constitution  [Me  :  Br  :  Na :  SO3H  :  Me  =  4:3:1:3:4]. 

Dimetadibriymazotolueney  Na(C«H3BrMe)a  [Me  :  Br  :  N  =  1  :  2  :  4  j, 
is  contained  in  the  mother-liquor  from  the  metahromazotoluene.  It 
is  a  yellow,  crystalline  compound  melting  at  76^  When  reduced,  it 
yields  orthobromtoluidine  melting  at  25°.  F.  S.  KL 

Action  of  Carbonyl  Chloride  on  Hydrazides.  By  M.  Freund 
and  B.  B.  Goldsmith  (Bar.,  21,  l24D—UU).—Mahnyl  hydroxide, 
CtiaCCO-NHNHPli),,  obtained  by  heating  ethyl  malonate  or  malon- 
amide  with  phenylhydrazine,  crystallises  from  dilute  alcohol  in  white 
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leaflets  which  melt  at  187°,  are  insoluble  in  water,  bnt  dissolve  readily 
in  alcohol,  chloroform,  and  glacial  acetic  acid.  When  heated  with 
a  benzene  solution  of  carbonyl  chloride,  a  compound,  Ci7Hj2N404,  is 
obtained  which  crystallises  from  glacial  acetic  acid  in  y  ell  o  wish - 
coloured  leaves  melting  at  205°  ;  it  is  very  sparingly  soluble  in  water 
and  alcohol,  and  only  sparingly  soluble  in  benzene. 

Ethyhnahnyl  hydrazide,  CHEt(CO'NH*NHPh),,  prepared  by  heating 
ethylmalonamide  with  phenylhydrazine,  crystallises  from  glacial 
acetic  acid  in  white  needles  which  melt  at  233°;  it  is  sparingly  soluble 
in  alcohol  and  insoluble  in  water.  When  treated  with  carbonyl 
chloride,  it  yields  a  compound,  C19H16N4O4,  which  crystallises  from 
glacial  acetic  acid  or  alcohol,  and  melts  at  112 — 113^. 

Oxalyl  hydrazide  and  carbonyl  chloride  give  a  product,  Ci«HioN404, 
which  is  not  acted  on  by  alkalis  or  concentrated  hydrochloric  acid, 
and  crystallises  in  microscopic  forms  melting  above  300°. 

Acetyl  hydrazide  and  carbonyl  chloride  yield  a  compound, 
Ci«HmN404,  which  crystallises  from  dilute  alcohol  in  white  prisms. 
It  melts  at  93 — 94°,  and  can  be  distilled  without  decomposition. 

F.  S.  K. 

Action  of  Carbamide  on  Hydrazines.  By  A.  P[nner  (Ber.,  21, 
1219—1227  ;  compare  Abstr.,  1887,  1042 ;  also  Skinner  and  Rube- 
mann,  this  vol.,  p.  274). — Phenylurazole  is  formed  by  heating  phenyl- 
semicarbazide  with  carbamide  (2  mols.)  at  150 — 160* ;  alRO  by 
heating  a  mixture  of  phenylhydrazine  hydrochloride  and  biuret 
suspended  in  amyl  alcohol. 

Orthotolylsemicarbazide,  CgHnNjO,  is  produced  when  orthotolyl. 
hydrazine  is  heated  with  carbamide  (2  mols.).  It  CTystallises  in 
flat,  compact  needles  melting  at  159 — 160°,  is  tolerably  readily  soluble 
in  water,  sparingly  in  alcohol,  and  insoluble  in  ether  and  benzene.  It 
reduces  Febling's  and  ammoniacal  silver  solution. 

Orthofol ylurdzole,  CqHbN'sOj,  is  obtained  by  heating  tolylhydrazine 
hydrochloride  with  carbamide  (4  mols.).  It  forms  white  leaflets 
which  melt  at  170°  and  dissolve  readily  in  hot,  tolerably  readily  in 
cold  water.  It  dissolves  in  dilute  alkalis  and  ammonia,  forming 
reddish  solutions. 

Paratolyhemicarhazide  crystallises  in  shining  leaves  melting  at 
157 — 158"*.  It  is  only  sparingly  soluble  in  cold  water,  but  dissolves 
rather  easily  in  alcohol  and  hot  water.  It  reduces  ammoniacal  silver 
and  alkaline  copper  solutions. 

Paratolylurazole  crystallises  in  slender,  yellowish  needles  which 
melt  at  274°  with  decomposition.  It  is  very  sparingly  soluble  in 
both  hot  and  cold  water. 

a^Naphfhiihemicarhazide,  CioH7"NrH*NH*CONH9,  is  formed  when 
« -  naphthylhydrazine  hydrochloride  and  carbamide  are  heated 
together  at  140°.  It  crystallises  from  boiling  amyl  alcohol  in  thin, 
shining,  slightly  brownish  leaves  which  melt  at  231°  and  Rre 
insoluble  in  water  and  ether.  It  is  spnringly  soluble  in  alcohol, 
benzene,  ammonia,  and  dilute  alkalis,  and  reduces  Fehling's  solu- 
tion. 

P'Nciphthylsemicarbazide  forms  thin  leaves  which  melt  at  225°  and 
towards  solvents  behaves  like  the  a- compound. 

2^    I 
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Nitrons  acid  bfts  no  action  on  phenjlarazole ;  bromine  and  phos- 
phorous pentacbloride  react  onlj  at  a  high  temperature  cansing  com- 
plete decomposition. 

Dimethylphenylurazole,  CgHsMeaNsOa,  was  obtained  in  an  impure 
state  hj  heating  the  nrazole  with  potash,  methyl  iodide,  and  a  small 
quantity  of  methyl  alcohol.     It  crystallises  in  white  needles  melting 

The  ocfi^yZ-derivative,  CeHsAcaNsOt,  crystallises  from  benzene  in 
white  needles  which  melt  at  141 — 149°,  and  are  insoluble  in  water. 

When  phenylsemicarbazide  is  heated  at  160 — 170°  for  four  to  five 
hours,  ammonia,  carbonic  anhydride,  carbon  monoxide,  and  benzene 
are  evolved  and  a  brownish,  vitreous  mass  remains.  This  residne 
consists  chiefly  of  nnchanged  semicarbazide  mixed  with  a  considerable 
quantity  of  phenylurazole,  but  it  also  contains  a  new  compound  which 
remains  behind  in  the  form  of  a  white,  crystalline,  granular  mass 
when  the  residue  is  extracted  with  boiling  water.  This  compound 
has  the  empirical* formula  G7HeNtO;  it  melts  at  almost  the  same 
temperature  as  phenylurazole  (264**)  and,  like  the  latter,  dissolves 
readily  in  alkalis  and  ammonia ;  it  is,  however,  very  sparingly  soluble 
in  hot  water,  hot  alcohol,  and  other  solvents.  It  dissolves  in  ammonia 
without  change,  but  when  precipitated  from  its  solution  in  soda  it 
melts  at  231%  F.  S.  K 

Fhenosafranine.  By  P.  Barbiee  and  L.  Vignon  (Bnll.  8oe,  Ghim,^ 
48,  338 — 342). — When  a  mixture  of  paraphenylenediamine  and 
aniline  (eq.  mols.)  is  oxidised  at  a  low  temperature,  a  blue  compound 
is  obtained  which  changes  gradually  at  the  ordinary  temperatures, 
instantly  at  lOO^  into  phenosafranine.  Owing  to  its  instability,  the 
blue  compound  could  not  be  analysed,  bnt  its  conversion  into  pheno. 
safranine  is  shown  to  take  place  without  addition  or  elimination  of 
any  substance.  It  is  converted  by  the  action  of  zinc  and  hydrochloric 
acid  at  a  low  temperature  into  aniline  and  a  new  leuco-hase  which, 

when  exposed  to   air,  yields    amidophenazine^  CeH*^  I  NCsHj-NHi, 

the  hydrochloride  of  which  crystallises  in  slender,  violet-red  needles. 
When  this  is  reduced  with  zinc  and  hydrochloric  acid,  the  leuco-base, 

C»H4"<-p^TT>C6H,'NH2,  is  obtained.     By  oxidising  this  leuco-base  in 

presence   of  aniHne   at  a  low  temperatnre,  the  blue  compound  is 
regenerated. 

The  constitntional  formulsB,  N^ ^NC1'C,H«'NH,    and 

CjHi  — 

C.H.(NH.) 

N^^ -^NCl'NHPh,   are  ascribed  to  safranine  and  to  the 

^-  C.H.  -/ 
blue  compound  respectively.  N.  H.  M. 

Alkylformanilides.    By  A.  Ptctet  and  P.  CbI^pieux  (Ber.,  21, 
1106 — 1111). — Alkylformanilides  can  i-eadily  be  prepared  by  dissolv- 
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mg  formanilide  (1  mol.)  in  a  small  quantity  of  alcohol,  adding  the 
alkjl  bromide  (1  mol.),  and  finally  an  alcoholic  solution  of  potassium 
hydroxide  (1  mol.)  ;  the  reaction  takes  place  either  in  the  cold  or  on 
gently  warming.  The  method  devised  by  Norton  and  Livermore 
(Abstr.,  1887,  1038)  for  the  preparation  of  methyl  formanilide  cannot 
be  employed  for  the  preparation  of  its  homologues,  since  sodium 
formanilide  does  not  react  either  with  et%l  bromide  or  with  isopropyl 
bromide.  The  alkylformauilides  are  colourless,  odourless,  strongly 
refractive  liquids,  which  do  not  solidify  in  a  freezing  mixture,  boil  at 
the  8ame  temperatures  as  the  corresponding  alkylacetanilides,  and 
are  insoluble  in  water,  spai-ingly  soluble  in  light  petroleum,  and 
readily  soluble  in  the  usual  solvents.  On  distillation,  they  decompose 
slightly  with  formation  on  the  one  hand  of  carbonic  oxide  and  the 
corresponding  alkylaniline,  and  on  the  other  of  alcohol  and  benzo- 
nitrile  or  phenylcarbamine ;  when  heated  at  100°  with  alcoholic 
potash  or  concentrated  hydrochloric  acid,  they  are  readily  converted 
into  the  corresponding  alkylanilines. 

Methylformanilide  boils  at  253**  under  716  mm.  pressure,  and  has 
a  sp.  gr.  =  1*097  at  18®;  it  could  not,  however,  be  Rolidified  by 
prolonged  cooling  in  a  freezing  mixture  (compare  Norton  and 
Livermore,  loc.  cit).  The  methylaniline  and  methylaoetanilide  ob- 
tained from  it  boiled  at  191*  and  263**  respectively  under  712  mm. 
pressure.  Ethylformanilide  boils  at  258°  under  728  mm.  pressure, 
and  has  a  sp.  gr.  =  1*063  at  16°  ;  the  corresponding  ethylaniline  boils 
at  203*5°  under  712  mm.  pressure  and  ethylacetanilide  at  258^  under 
731  mm.  pressure.  Normal  'propyl formanilide  boils  at  267°  under 
731  mm.  pressure,  and  has  a  sp.  gr.  =  1044  at  16°.  The  propyl- 
aniline  derived  from  it  boils  at  219*5*  at  716  mm.  pressure,  has  a 
sp.  gr.  ±=  0*949  at  18",  and  yields  a  nitrosamine  which  does  not 
solidify  in  a  freezing  mixture  (compare  Dobner  and  v.  Miller,  Abstr., 
1884,  1375);  its  acetyl-derivative  boils  at  266°  under  712  mm. 
pressure,  and  crystallises  from  light  petroleum  or  ether  in  large 
hexagonal  scales  molting  at  47 — 48*.  IsapropylformaniUde  boils  at 
261 — 263°  under  720  mm.  pressure.  The  corresponding  isopropyl- 
aniline  is  a  colourless  liquid,  which  boils  at  209 — 210°  under  712  mm. 
pressure,  and  forms  an  oily  nitrosamine  and  a  platinochloride  crystal- 
lising in  thick,  yellowish-red  prisms ;  its  oce^^Z-derivative  boils  at 
262—263°  under  712  mm.  prepsui-e,  and  crystallises  from  light 
petroleum  in  large,  transparent  tables  having  a  camphor-like  odour 
and  melting  at  39*.  Isobutylformanilide  boils  at  274°  under  731  mm. 
pressure.  The  isobntylaniline  derived  from  it  boils  at  229 — 230* 
under  716  mm.  pressure,  and  has  a  sp.  gr.  =  0*94  at  18*  ;  its  acetyl- 
derivative  boils  at  272 — 273°  under  712  mm.  pressure,  and  does  not 
solidify  in  a  freezing  mixture.  Isoarny If ormaniiide  doe&  not  solidify  at 
—  12°,  boils  at  285 — 286°  under  728  mm.  pressure,  and  has  a  sp.  gr. 
=  1*004  at  16^.  The  corresponding  isoamylaniline  boils  at  252*5^ 
under  730  mm.,  and  at  244*5*  (uncorr.)  under  712  mm.  pressure,  has 
a  sp.  gr.  =  0*928  at  15^,  and  yields  an  acetyl-derivative  boiling  at 
287°  under  730  mm.  pressure.  Benzylformanilide  decomposes  on 
distillation  into  carbonic  oxide  and  benzylaniline.  The  determina- 
tions of  the  boiling  points  were  made  with  the  thermometer  immersed 
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in  the  vapour,  and  the  specific  gravity  determinations  are  referred  to 
the  density  of  water  at  4°. 

Acetanilide  boils  at  SOrS**  (corr.)  under  725  mm.  pressure. 

W.  P.  W. 

Benzoylaldehyde.  By  L.  Claisen  and  L.  Fischee  (Ber,,  21, 
1135—1140;  compare  Abstr^  1887,  940).— When  an  ethereal  solution 
of  benzoylaldehyde  is  treatea  with  a  solution  of  ammonium  acetate  in 
acetic  acid,  a  derivative,  Cn,HijN02,  is  obtained,  which  crystallises  in 
bright-yellow,  hair-like  needles,  melts  at  219 — 220°,  and  is  sparingly 
soluble  in  all  the  ordinary  solvents.  The  methylmilide  of  benzoyl- 
aldehyde, CgHTO'NMePh,  forms  compact  white  crystals  melting  at 
103°,  and  the  henzylanilide^  C9H70-NPhC7H7,  forms  yellowish- white 
crystals,  and  melts  at  130°.     The  feen^eneazo-derivative, 

COH-CHBz-N,Ph, 

crystallises  in  yellowish-red  prisms,  and  melts  at  103°.  When 
treated  with  phenyl  hydrazine,  benzoylaldehyde  yields  a  white, 
crystalline  phmylhydrazone,  CHjBz'CHINjHPh,  melting  at  118 — 120°, 
which  on  distillation  yields  a  diphenylpyrazole  identical  with  that 
prepared  by  Beyer  and  Claisen  (Abstr.,  1887,  944). 

The  authors  have  failed  to  obtain  the  acetal  of  benzoylaldehyde  by 
heating  a  mixture  of  ethyl  orthoformate  and  a(*ptophenone  either  alone 
or  with  acetic  anhydride,  but  find  that  it  reacts  with  acetic  chloride 
even  in  the  cold  with  the  formation  of  triphenylbenzene.  The  reac- 
tion is  in  some  way  dependent  on  the  presence  of  these  three 
compounds,  since  triphenylbenzene  is  not  formed  when  acetophonone 
is  treated  with  acetic  chloride,  with  ethyl  orthoformate,  or  with  a 
mixture  of  ethyl  formate  and  acetic  chloride.  W.  P,  W. 

Beossenetriphenazine.  By  Nietzki  and  A.  W.  Schmidt  (Ber„  21, 
1227—1230;  compare  Nietzki.  and  Kehrmann,  Abstr.,  1887,  473).— 

IHhydroxyquifumephenazine,CEi/^\  ^Ce(OH),Oa  [OH  :  0  :  O  :  OH  = 

1:2:3:4],  is  produced  when  a  solution  of  sodium  rhodizonate  in 
dilute  hydrochloric  acid  is  mixed  with  an  equivalent  quantity  of  an 
orthophenylenediamine  salt.  It  forms  reddish -brown  needles,  which 
dissolve  in  dilute  alkalis  with  a  violet  colour,  but  are  sparingly 
soluble  in  acetic  acid  and  indifferent  solvents. 

Biquinoylphenazine,   C^Hi^  )  NC.O*,  is   formed  by  the  action  of 

oxidising  agents,  such  as  dilute  nitric  acid,  ferric  chloride,  &o,y  on  the 
preceding  compound.  It  exists  only  as  the  hydrate,  and  when  dried 
at  100°  has  the  composition  Ci3H4N«04,3HiO ;  it  forms  slightly 
yellowish  needles,  which  are  only  sparingly  soluble  in  water  and 
acetic  acid.  It  is  decomposed  when  boiled  with  water,  and  is 
converted  into  dihydroxyquinonephenaaine  when  treated  with 
sulphurous  acid. 

BtTutmetriphenazine,  C«(NjCtH4)3,  is  obtained  by  warming  diquinoyl- 
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phenazine  (1  mol.)  with  a  dilate,  aqucons  solution  of  ortbophenylene- 
diamine  sulphate  (2  mols.)*  It  is  only  sparingly  soluble  in  most 
solyents,  but  dissolves  rather  easily  in  hot  aniline;  this  solution 
on  cooling  deposits  reddish-brown  needles,  which  consist  of  benzene- 
triphenazine  in  loose  combination  with  aniline.  On  washing  with 
alcohol  or  water,  these  crystals  are  resolved  into  their  constituents. 
When  the  compound  is  dissolved  in  glacial  acetic  acid  and  a  few 
drops  of  concentrated  hydrochloric  acid  added,  an  orange-red  salt 
is  precipitated,  but  dissolves  again  on  boiling.  The  solntfou,  on 
cooling,  deposits  triphenazine  in  greenish-yellow  needles  which  do  not 
melt,  but  sublime  partially  without  decomposition  at  a  high  tempera- 
ture. It  is  a  very  feeble  base,  and  combines  only  with  very  con- 
centrated acids  to  form  orange-yellow  salts  which  are  decomposed  by 
water. 

Orthophenylenediamine  sulphonic  acid  and  rhodizonic  acid  yield  a 
moncuine,  CnHsNsOi'HSOs,  crystallising  in  brownish-yellow  needles 
which  are  soluble  in  hot  water.  F.  S.  K. 

Action  of  Ethyl  Oxalate  on  Aoetophenone.  By  E.  Bbomme 
and  L.  Claisen  (Ber.,  21,  1131 — 1135). — When  treated  with  aqueous 
alkalis,  ethyl  benzoyl  pyruvate  decomposes  for  the  most  part  into 
acetophenone,  ethyl  alcohol,  and  the  corresponding  oxalate  (Abstr., 
1887,  944),  and  a  like  decomposition  occurs,  although  to  a  less  extent, 
when  a  solution  of  potassium  hydroxide  in  al^olute  alcohol  is 
employed  to  effect  the  saponification.  A  good  yield  of  benzoyl  pyruvic 
acid  can,  however,  be  obtained  without  the  intermediate  formation  of 
the  ethyl  salt  by  adding  a  mixture  of  ethyl  oxalate  and  aceto- 
phenone in  molecular  proportion  to  a  warm  alcoholic  solution  of 
sodium  (2  at.  props.),  heating  for  half  an  hour,  and  after  removal  of 
the  alcohol  by  distillation,  treating  the  product  with  water.  The 
solution  of  the  sodium  salt  is  then  freed  from  any  ethyl  benzoyl- 
pyruvate  or  oxalyldiacetophenone  by  acidification  with  acetic  acid, 
and  the  acid  finally  precipitated  by  the  addition  of  hydrochloric  acid. 
The 'authors  consider  it  probable  that  the  action  of  the  acetophenone  on 
the  unstable  double  compound  of  ethyl  oxalate  with  sodium  ethoxide, 
ONa«C(0Et)8*C(0Et)»0Na,  results  in  the  formation  of  the  compound 
OHBz:C(ONa)-C(OEt),-CNa,  which  on  treatment  with  water  yields 
ethyl  alcohol  and  disodium  benzoyl  pyruvate.  Benzoylpyruvic  acid 
(jrystallises  with  1  mol.  HaO  in  short,  white  prisms,  melts  at  156 — 
158°  with  the  evolution  of  carbonic  anhydride,  and  is  readily  soluble 
in  methyl  and  ethyl  alcohol,  sparingly  soluble  in  benzene  and  water. 
It  is  a  strong  acid  and  forms  with  alkalis  both  normal  and  basic  salts, 
the  first  of  which  are  comparatively  stable,  whilst  the  latter  when 
boiled  with  water  decompose  into  acetophenone  and  the  corresponding 
oxalate.  Ferrous  sulphate  gives  with  dilute  solutions  of  the  sodium 
salt  an  evanescent,  dark  violet-red  coloration,  or  with  more  con- 
centrated solutions  a  dark-blue  precipitate,  which  rapidly  becomes 
greyish-blue,  and  finally  brown;  the  mercury  salt  crystallising  in 
colourless,  lustrous,  slender  prisms  is  also  characteristic.  The  aniline^ 
derivative,  CHiBz'C(NPh)*COOH,  crystallises  in  citron-yellow 
prisms,  and  melts  at  168 — 170°  with  decomposition. 
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Oxalyldiacetophenone,  CHaBz'CO"CO'CH»Bz,  is  best  obtained  by 
adding  to  a  mixture  of  anhvdroas  ether  and  sodium  ethoxide  (2  mols.) 
free  from  alcohol  and  cooled  at  0°,  first  acetophenone  (2  mols.)  and 
then  ethyl  oxalate  (1  mol.),  and  allowing  the  product  to  remain  for 
several  days ;  the  resulting  yellow  salt  is  then  dissolved  in  water,  and 
decomposed  by  treatment  with  acetic  acid.  It  crystallises  from 
chloroform  or  acetic  acid  in  lustroas,  long,  yellow  prisms,  melts  at 
179 — 180°,  and  is  sparingly  soluble  in  alcohol,  ether,  benzene,  and 
light  petroleum.  Alkalis  dissolve  it  with  a  yellow  colour,  and  its 
solutions  give  a  dark  brownish-red  coloration  with  alcoholic  feiric 
chloride.  W.  P.  W. 

Benzoylacetone.  By  L.  Glaisen  and  0.  Lowman  (Ber,,  21, 1149 
— 1157). — When  the  sodium  salt  of  benzoylacetone  is  treated  with 
hydroxy! amine,  a  crystalline  compound  is  obtained,  which  melts  at 
67 — GS"*,  and  has  all  the  properties  of  the  compound  described  as  an 
oxime  by  Ceresole  (Abstr.,  1884,  1167).  On  analysis,  however,  its 
composition  is   found  to  be   C10H9ON,  and  on  account  of  its  great 

CPh'N  — 
stability  the  authors  ascribe  to  it  the  formula  ^pu-p^f  x^O,  regard- 
ing it  as  a  derivative  of  a  new  class  of  compounds,  the  monazoles. 

Homologues  of  benzoylacetone  of  the  type  GHRAcBz  could  not  be 
obtained  by  prolonged  digestion  of  sodium  benzoylacetone  with  ethyl 
iodide  and  alcohol  on  a  water-bath ;  whilst  treatment  of  the  ketone,  first 
with  alcoholic  potassium  ethoxide,  and  then  with  ethyl  iodide,  results 
in  the  formation  of  ethyl  benzoate  and  ethylacetophenone.  Ethyl 
henzoylacetonef  CnHuOs,  can,  however,  be  prepared  by  heating  a 
solution  of  benzoylacetone  in  benzene  with  the  equivalent  quantity  of 
sodium  wire  until  the  whole  is  converted  into  the  sodium-derivative 
of  the  ketone,  and  then  digesting  the  product  with  ethyl  iodide ;  it  is 
a  colourless  oil  boiling  at  265 — 270°. 

Contrary  to  expectation,  the  authors  find  that  acetic  chloride  does 
not  react  with  the  sodium-derivative  of  dibenzoylmethane,  and  in  view 
of  the  fact  that  Fischer  and  Bttlow's  dibenzoyl acetone  is  not  farther 
acted  on  by  sodium  in  boiling  toluene  (Abstr.,  1885,  1237),  and  that 
tribenzoylmethane  does  not  yield  a  tetrabenzoyl-derivative  when 
treated  with  sodium  ethoxide  and  benzoic  chloride,  they  suggest  that 
the  sodium-derivatives  of  diketones  may  have  the  formula 
R'CO'CH;C(ONa)R'.     Further  experiments  are  promised. 

The  remainder  of  the  paper  is  devoted  to  a  discussion  of  the 
theory  of  the  formation  of  ethyl  acetoacetate  advocated  by  the 
authors  (Abstr.,  1887, 584, 944 ;  compare  also  Armstrong,  Proc..  1887, 
79),  and  it  is  pointed  out  that  the  failure  to  obtain  a  condensation 
compound  by  the  action  of  ethyl  isobutyrate  on  ethyl  oxalate  in  the 
presence  of  sodium  (Wislicenus,  Bet\y  20,  3396),  affords  confirmatory 
evidence  in  favour  of  the  theory,  since  ethyl  oxalate  cannot  yield 
derivatives  with  secondary  acids  if  the  reaction  proceeds,  as  the 
authors  suppose,  according  to  the  equation  GOOEt*C(ONa)(0£t)i  + 
GHaR-GOOEt  =  GOOEfG(ONa):GR-GOOEt  +  2EtOH. 

W.  P.  W. 
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Fhenylacetic  Acid  and  Benzyl  Cyanide.  By  A.  Mkteb  (Ber., 
21,  1306 — 1316). — Methyl  dinitrophenylacetatej 

CeHaCNOOa-CHt-COOMe, 

crystallises  from  alcohol  in  long,  yellowish  needles,  melting  at  82**. 
Methyl  (vsobenzenedinitrophenylacetate, 

C,H8(N08)2.C(N-NHPh)COOMe, 

is  prepared  by  dissolving  methyl  dinitropheny]acetate  (1  gram)  in 
alcohol  (25  grams),  adding  a  solution  of  sodinm  acetate  (5  grams)  in 
a  little  water,  and  carefally  treating  the  whole  with  a  solation  of  the 
calculated  amount  of  dlazobenzene  chloride.  It  crystallises  from 
alcohol  in  golden-yellow  needles,  melting  at  182**. 

Benzylbenzyl  cyanide^  CHjPh'CHPh-CN,  is  obtained  by  treating 
benzyl  cyanide  with  sodium  dissolved  in  10  parts  of  absolute  alcohol ; 
and  after  half  an  hour  the  product  is  heated  for  some  hours  at  120^ 
with  benzyl  chloride.  The  whole  is  then  treated  with  water,  extracted 
with  ether,  and  the  oil  obtained  by  evaporating  the  ether  distilled ; 
it  crystallises  from  dilute  alcohol  in  white  needles  readily  soluble  in 
ether,  melts  at  58**,  and  boils  without  decomposition  at  about  335"". 
Pheiiylacetamide  (which  melts  at  156°  and  boils  at  28o°  to  300"*, 
not  181—184",  Weddige,  J.  pr,  Ghent.  [2J,  7,  100),  and  the  compound, 
CH,Ph-CHPh-C(NH-C7H,):NH,  are  also  formed  in  the  reaction. 
The  latter  crystallises  from  glacial  acetic  acid  in  white  needles  of  a 
silky  lu8tre  melting  at  182*". 

Benzylphetiylacetic  acidy  CHjPh'CHPh'COOH,  is  prepared  by  boil- 
ing benzylbenzyl  cyanide  with  a  slight  excess  of  alcoholic  potash  for 
1^  days.  It  dissolves  readily  in  dilute  alcohol  and  ether,  and  in 
much  hot  water,  from  which  it  crystallises  in  lustrous  needles  which 
melt  at  91*"  and  boil  at  330 — 340''.  The  stiver  salt  is  an  insoluble 
powder.  The  calcium  salt  with  1  mol.  HtO  crystallises  in  white 
needles  readily  soluble  in  hot  water  and  in  alcohol.  The  barium  and 
zinc  salts  are  described.  The  methyl  salt  crystallises  in  needles  melt- 
ing at  34^ ;  the  ethyl  and  propyl  salts  are  oils,  and  boil  at  325°  and 
838 — 339*  respectively.  The  amide  crystallises  in  needles  which 
melt  at  133 — 134**,  and  dissolve  readily  in  alcohol  and  ether. 

Isonttrosobenzyl  cyanide,  CN*CPhIN*OH,  is  formed  when  a  cooled 
alcoholic  solution  of  sodium  ethoxide  and  benzyl  cyanide  is  saturated 
with  nitrous  acid.  It  crystallises  from  water  in  white  plates  which 
melt  at  129'',  and  dissolve  readily  in  alcohol,  ether,  and  hot  alcohol. 
The  silver  salt,  CN'CPhlN'OAg,  forms  sparingly  soluble  yellow 
crystals.  When  the  cyanide  is  saponified,  isonitrosophenylacetic  acid 
(m.  p.  127—128°,  Muller,  Abstr.,  1884,  11^9)  is  obtained. 

Benzylphenylacetic  acid  has  the  same  constitution  as  Wurtz's 
dibenzylcar  boxy  lie  acid  (Annalen,  Suppl.  8,  51)  and  Oglialoro's 
phenylhydrocinnamic  acid  (Abstr.,  1879,  t)41),  to  which  lower  melting 
points  are  ascribed.  N.  H.  M. 

DerivativeB  of  Orthophthalaldehydio  Acid.  By  S.  Racind 
(Oompt,  rend,y  106,  947 — 949). — With  carbamide,  orthophthaldehydio 
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acid  readily  forms  a  upoide  whicli  is  deposited  in  slender  needles  even 
from  very  dilate  solutions.     It  has  the  composition 

C00H-CeH4-CH:N-C0-NH„ 

and  is  insolnhle  in  cold  water,  alcohol,  or  ether,  bnt  dissolves  readily 
in  boiling  water,  and  to  a  slight  extent  in  boiling  alcohol.  It  is 
easily  soluble  in  alkaline  hydroxides  and  carbonates,  and  when  heated 
with  sodium  hydroxide  it  evolves  ammonia.  It  melts  at  240°  with 
evolntion  of  ammonia  and  formation  of  a  yellow  substance  which  has  not 
yet  been  examined.  The  silver  salt  is  readily  soluble  in  boiling  water 
from  which  it  separates  in  slender  needles.  The  barium  and  calcium 
salts  are  almost  insoluble  in  water  whether  hot  or  cold.  No  dibro- 
mide  was  obtained  by  the  action  of  bromine  on  the  ureide.  When, 
the  sodium  salt  is  mixed  with  hydroxylamine  hydrochloride,  it  yields 
benzaldoximo-orthocarboxylic  acid  (Abstr.,  1887,  951). 

When  dibromophthalide  and  anhydrous  sodium  acetate  are  heated 
together,  a  neutral  substance  is  obtained  similar  in  all  its  properties 
to  the  substiance  which  is  formed  by  the  action  of  acetic  anhydride 
on  the  orthophthalaldehydic  acid  (joe,  cit).  C.  H.  B. 

Derivatives  of  Phenylparaooumario  and  Methylatropio  Acids. 
By  A.  Cabklla  (Chem.  Geyitr.,  1888,  34,  from  Rendi,  Accad,  Nap,  [2], 
1,  220 — 224). — Silver  ph&nylparacmimarate,  CwHnOjAg,  is  almost 
insoluble  in  water,  and  very  stable.  The  methyl  salt  was  obtained  by 
passing  dry  hydrogen  chloride  through  a  solution  of  the  acid  in  methvl 
alcohol,  evaporating  and  crystallising  the  residue  from  weak  alcohol ; 
it  forms  white  plates  melting  at  168 — 170°.  The  ethyl  salt,  CnH,«Oj, 
melts  at  151 — 152*,  and  is  obtained  by  heating  the  silver  salt  of  the 
acid  with  ethyl  iodide  at  110**. 

Silver  methylatropate^  CioHBOjAg,  is  moderately  soluble  in  hot  water, 
but  unstable.  J.  P.  L. 

Condensatioii  Products  from  /3.Anilldo-acids.  By  A.  Brissert 
(Ber.,  21,  1362—1391;  compare  Abstr.,  1885,  900;  1886,  651).— 
Anilidopyrotartaric  acid  can  most  readily  be  prepared  by  heating 
ethyl  anilidopyrotartaramate  (50  grams)  with  potassium  hydroxide 
(75  grams)  and  water  (200  grams)  in  a  reflux  apparatus  for  4  to  6 
hours ;  the  product  is  then  boiled  for  half  an  hour  without  a  con- 
denser, acidified  with  hydrochloric  acid,  and  converted  into  the  copper 
salt  which  is  then  decomposed  with  hydrogen  sulphide.  It  crystallises 
from  water  with  1  mol.  H2O,  in  lustrous,  white  prisms,  melts  at  111* 
in  its  water  of  crystallisation,  and  on  further  heating  becomes  solid, 
fusing  again  at  171°  with  decomposition.  When  it  is  heated  at  180* 
for  an  hour  in  a  closed  tnbe,  condeuHation  ensues  with  the  formation 
of  pyranilpyroic  anhydride,  and  a  syrupy  liquid  from  which  the  long, 
yellow  needles  of  the  former  can  readily  be  separated  ;  these  are  then 
purified  by  crystallisation  from  dilute  alcohol.  Inasmuch  as  anilido- 
pyrotartaric acid,  COOH-CMe(NHPh)-CHa-COOH,  yields  the  anhy- 
dride of  pyranilpyroic  acid,  which  on  oxidation  with  permanganate, 
is  converted  into  anilosuccinic  acid,  COOH-C(NPh)'CH/COOH,  the 
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antbor  conBiders  tbat  pyranilpyroic  acid  probably  bas  tbe  formula 
CO<prT  >CMe*COOH,  and  that  it  assames  tbe  labile  form, 

C-0H<2g^>CMeC00H, 

prior  to  tbe  formation  of  its  anbydride,  wbicb  is  regarded  as  a  lactone 

/NPb- 
of  tbe  formula  C=CH— ^CJie. 

\o-co^ 

Pvranilpyrolactotie  (pyrnnilpvroic  anbrdrld'')  can  also  be  obtained 
by  beating  citraconic  acid  and  aniline  in  molecular  proportion  at 
.1/0*  until  tbe  decomposition  is  complete.  It  is  identical  with 
Gottlieb's  citraconanil  (Annalen,  77,  277),  melts  at  98°.  and  is  sligbtly 
volatile  witb  steam.  It  dissolves  in  alkalis  forming  alkaline  salts  of 
pyranilpyroic  acid,  and  is  soluble  in  hot  mineral  acids  fix)m  wbicb  it 
crystallises  unchanged  on  cooling.     The  phenylhydrazidef 

C„H,o]SrO,-N,H,Pb 

(compare  Wislioenus,  Abstr.,  1887, 489),  crystallises  in  smnll,  lustrous, 
pure  white  needles,  melts  at  158 — 169°,  and  is  readily  soluble  in 
alcohol  and  ether,  but  insoluble  in  water.  The  alkaline  salts  of 
pyranilpyroic  acid  decompose  readily  into  aniline  and  citraconic  acid 
when  gently  heated  with  mineral  acids,  and  the  acid  decomposes  in 
like  manner  when  warmed  with  mineral  acids  or  boiled  with  water. 
The  silvery  lead,  coppery  tiuy  mercury y  and  iron  salts  were  prepared,  and 
are  sparingly  soluble  in  water.  On  treatment  with  acetic  chloride, 
acetic  anhydride,  phosphorus  oxychloride,  or  phosphorus  pentachloride, 
the  acid  is  converted  into  pyranilpyrolaotone ;  bromine  does  not  react 
with  it  in  the  cold,  and  no  definitie  prodnct  could  be  obtained  from  it 
by  the  action  of  sodium  and  ethyl  iodide. 

Anilsuccinic  acidy  COOH-C(NPb)-CH,-COOH,  is  formed  when 
pyranilpyroic  acid  (10  grams),  dissolved  in  the  calculated  quantity  of 
aqueous  soda  and  mixed  with  300  c.o.  of  water,  is  oxidised  by 
potassium  permanganate  (18  grams)  in  2  per  cent,  solution ;  after 
filtration,  the  product  is  treated  with  a  solution  of  copper  sulphate 
in  the  presence  of  sodium  acetate,  and  the  copper  salt,  after  drying, 
is  suspended  in  ether  and  decomposed  by  hydrogen  sulphide.  It 
crystallises  in  small,  lustrons  scales,  melts  at  151 — 152°,  is  readily 
soluble  in  alcohol  and  ether,  soluble  in  benzene  and  water,  sparingly 
solable  in  light  petroleum,  and  on  boiling,  its  aqueous  solution 
decomposes  readily  into  acetic  and  oxanilic  acids.  The  acid  yields 
two  series  of  salts,  and  of  these  barium  hydrogen  anUosucdnate  crystal- 
lising in  InstroQS  scales,  and  sodium  anilosuccinabe  crystallising  in  small 
scales  are  the  most  characteristic ;  the  normal  salts  can  be  dried  at 
100°  without  decomposition,  but  the  hydrogen  salts  decompose  when 
heated,  yielding  the  cx)rresponding  salt  of  /i-anilp^-opionic  acidj 

NPb:CH-CH2-C00H. 

This  acid  can  readily  be  obtained  from  its  copper  salt  by  treatment  witb 
hydrogen  sulphide,  and  crystallises  from  water  in  small  needles,  con- 
taining i  mol.  UsO ;  these  melt  at  IbS""  and  dissolve  rt^adily  in  alcohol, 
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ether,  benzene,  and  chloroform,  but  only  sparingly  in  light  petroleum. 
It  is  more  stable  than  anilosaccinic  acid,  bat  decomposes  in  an  analo- 
gous manner  into  formanilide  and  acetic  acid  when  boiled  with  acids 
or  alkalis.  The  barium^  with  1  mol.  H^O,  copper,  with  1  mol.  H30, 
lead,  with  1  mol.  H3O,  and  silver  salts  are  ciystalline.  When  heated 
for  some  time  at  170°,  both  anilosuccinic  acid  and  /3-anilopropiouic  acid 
yield  7-ketodihydroquinoline  (this  vol.,  p.  277)  in  small  quantity 
together  with  carbanilide  and  oxanilide,  and  by  way  of  explanation  the 
author  assumes  that  /3-anilpropionic  acid,  prior  to  condensation, 
undergoes  intramolecular  change  with  the  formation  of /3-anilidoacrylio 
acid. 

7-Ketodihydroquinoline,  when  heated  with  acetic  anhydride,  forms 
an  aceify Z-derivative,  CsHeNO'Ac  [Ac  =1'],  which  crystallises  from 
alcohol  or  acetic  acid  in  small  needles,  melts  at  228 "*,  and  is  readily 
soluble  in  boiling  alcohol,  acetic  acid,  and  ether,  sparingly  soluble  in 
benzene  and  chloroform,  and  insoluble  in  light  petroleum  and  water. 
The  hydrazone,  C9n7NiNsHPh,  crystallises  from  dilute  alcohol  in 
small,  bright-yellow  needles,  melts  at  IbS'',  and  is  soluble  in  ether  and 
alcohol.  Since  7-ketodihydroquinoline  does  not  undergo  intramole- 
cular change  into  the  hydroxy-derivative  [OH  =  4'],  the  author  is  of 
opinion  that  ethyl  aniiacetoacetate  (Conrad  and  Limpach,  Abstr., 
1887,  679)  would  not  yield  7-hydroxyquinaldine  if  it  had  the  constitu- 
tion NHPh'CMelCH-COOEt,  and  that  consequently  it  must  be 
regarded  as  ethyl  /S-anilbutyrate,  CMe(NPh)-CH,-COOEt,  which  by 

condensation  would  yield  the  pseudo-form,  ^•^^NTMe-^'  *^^ 
finally  the  hydroxy-derivative. 

When  dry  pyranilpyroic  acid,  dissolved  in  hot  acetic  acid,  is  treated 
with  zinc-dust,  and  the  product  after  dilution  with  water  and 
neutralisation  is   extracted    with    ether,   dihyd^opyranilpyroic    ctcid^ 

CH-OH<^^*^>CMe-COOH,  is  obtained.     This  crystallises  in  small, 

white  needles,  melts  at  143'',  and  is  soluble  in  alcohol  and  ether, 
sparingly  soluble  in  benzene,  chloroform,  and  water,  and  insoluble  in 
light  petroleum.  It  is  far  more  stable  than  pyranilpyroic  acid,  and 
can  be  boiled  with  alkalis  and  mineral  acids  without  decomposition. 
When  heated  above  its  melting  point,  or  when  treated  with  acetic 
chloride  or  acetic  anhydride,  it  is  converted  into  dihydropyranilpyro' 
lactone,  CnHnNOa,  which  can  also  be  obtained  by  distilling  pyranil* 
pyroic  acid  with  zinc-dust  in  a  current  of  carbonic  anhydride.  It 
forms  small  crystals,  melts  at  lOS**,  dissolves  readily  in  water, 
alcohol,  ether,  benzene,  and  chloroform,  but  only  sparingly  in  light 
petroleum,  and  is  converted  into  the  acid  without  decomposition  by 
boiling  with  alkalis.  When  treated  with  bromine- water,  either  in 
the  cold  or  at  lOO"*,  dihydropyranilpyroic  acid  is  converted  into  the 
dihromide  of  desoxypyranilpyroic  acid,  GuHnNOiBrt,  a  colourless, 
crystalline   compound,    which  yields   bromodesoxypyranilpyroio  acid^ 

CBr<^^^>CMe-COOH,  when  heated  with  aqueous  soda.      This 

melts  at  165"*,  is  readily  soluble  in  alcohol  and  ether,  sparingly  soluble 
in  water,  and  is  destitute  of  basic  properties ;  its  silver  salt  crystallises 
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in  small,  Instrons  forms  which  rapidly  decompose.  DesoxypyranHpyroio 
acid,  CiiHiiNOj  +  l^HaO,  is  obtained  from  the  bromo-derivative  by 
treatment  with  sodiam  amalgam  and  water,  and  forms  small  crystals 
which  melt  at  136*,  and  are  soluble  in  alcohol  and  water,  readily 
soluble  in  ether,  and  sparingly  in  benzene  and  light  petroleum. 

The  compound  which  is  obtained  along  with  pyranilpyrolactone  by 
the  decomposition  of  anilidopyro tartaric  acid  at  180*  has  the  formula 
CjoHigNjOg,  and  is  separated  from  the  former  by  treatment  with  ether 
until  the  residue,  consisting  of  small  scales,  is  white  and  free  from 
the  lactone.  It  crystallises  from  absolute  alcohol  in  lustrous,  white 
prisms,  or  by  the  slow  evaporation  of  its  ethereal  solution  in  colourless, 
monoclinic  prisms;  a:b:c=z  0-5109  :  1  :  08069 ;  i?  :=  89°  22' ;  and  is 
soluble  in  boiling  alcohol  and  benzene,  sparingly  soluble  in  ether,  and 
insoluble  in  water  and  light  petroleum.  When  boiled  with  aqueous 
soda  and  the  resulting  solution  neutralised  with  dilute  sulphuric 
acid,  it  is  converted  into  an  acid,  C90H30N2O4,  which  forms  a  white, 
microcrystalline  powder,  melts  at  160*,  and  is  readily  soluble  in 
excess  of  mineral  acids,  and  in  alcohol,  ether,  benzene,  and  acetone, 
sparingly  soluble  in  water  and  chloroform,  and  insoluble  in  light 
petroleum  and  carbon  bisulphide.  The  salts  decompose  readily, 
with  the  exception  of  the  sodium  salt,  CwHigN^OiNa,  which  crystallises 
from  water  in  silky  scales.  When  dissolved  in  dilute  sulphuric  acid, 
and  treated  with  a  solution  of  potassium  nitrite,  it  yields  a  compound, 
C19H17N3O3 ;  this  crystallises  from  absolute  alcohol  in  lustrous,  white 
needles,  melts  at  204®,  and  is  readily  soluble  in  benzene  and  chloro- 
form, but  sparingly  soluble  in  alcohol,  ether,  and  light  petroleum. 
When  the  acid  in  boiling  alcoholic  solution  is  treated  with  sodium,  it 
gives  off  an  odour  recalling  that  of  the  pipertdine  bases,  and  decomposes 
into  aniline  and  a  compound  containing  nitrogen.  The  author  puts 
forward,  under  reserve,  the  view  that  these  compounds  are  pyridine- 
derivatives,  and  ascribes  to  the  acid  the  formula 

C00H-CMe<5pj[.^Q>CMe-NHPh, 

regarding  the  compound  GsoHigNiOs  as  its  lactone,  and  the  compound 

CieHnN,Oa  as  CMe<^pjSo>^^®'^(^^)^^-  ^^^^  ^^®^  *^®"^®« 
some  support  from  the  fact  that  glycollio  acid  is  also  formed  in  the 
condensation  of  anilidopyrotartaric  acid,  rendering  it  probable  that 
a  portion  of  the  latter,  by  taking  up  the  elements  of  a  molecule  of 
water,  breaks  up  into  the  former  and  a-anilidopropionio  acid,  which 
then  undergoes  condensation  with  a  molecule  of  anilidopyrotartaric 
acid  forming  phenyldiketodimethylanilidopiperidinecarboxylic  acid 
and  its  lactone.  W.  P.  W. 

Hetallio  Salts  of  Benzenesnlphonio  Acid.  By  T.  H.  Nortoi^t 
and  T.  W.  Schmidt  (Amer.  Ghem.  /.,  10,  136— 140).— The  following 
salts  are  described:— (PhSOs),Cd  +  7H,0  ;  (PhSOa^Mn  +  6H2O  ; 
(PhS03)2Ni  +  6H2O ;  (PhS08)»Co  +  6HaO,  and  PhSOjHg;  with  the 
exception  of  the  last,  they  are  easily  soluble  in  water.  H.  B. 
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Amine  Salts  of  Benzenesulphonic  Acid.  By  T.  H.  Norton  and 
J.  H.  Westenhoff  (Amer,  Chem,  /.,  10,  129 — 136). — No  amine  salts 
of  the  aromatic  sulphonic  acids  have  yet  been  described.  The  follow- 
ing derivatives  of  benzenesulphonic  acid  are  all  anhjdrons,  like  the 
amnioniam  salts  of  the  sulphanic  acids,  and  unlike  the  metallic  salts, 
which  are  generally  hydra  ted ;  they  are  all  readily  solable  in  alcohol 
and  also  in  water,  except  the  diph en ylamine- derivative  which  is  decom- 
posed by  water,  and  the  orthotoluidine  and  a-naphthylamine  salts 
which  are  only  slightly  solable  in  cold  water ;  tliey  are  generally  inso- 
luble in  ether,  benzene,  or  carbon  bisulphide :  those  derived  from  the 
fatty  amines  are  deliquescent:  the  dimethylaniline  and  methyldi- 
phenylamine  salts  could  not  be  obtained  in  the  crystalline  condition. 
The  methylamine  salb  melts  at  147°;  dimethylamine  salt  at  110**; 
trimethylamine  salt  at  88—89° ;  ethylamine  salt,  92°  ;  diethylamine 
salt,  139^ ;  triethylamine  salt,  120—121° ;  isobutylamine  salt,  132° ; 
isoamylamine  salt,  107**;  phenylamine  salt,  235 — 237°;  dipheny lamina 
Rait,  115 — 117**;  orthotoluidine  salt,  137**;  and  the  a-naph  thy  lamina 
salt  melts  at  225^  H.  B. 

Amine  Salts  of  Paratoluenesulphonio  Acid.  Bv  T.  H.  Norton 
and  A.  H.  Otten  (Amer.  Chem.  J.,  10,  140— 145).— The  fi-ee  acid 
melts  at  92**.  Most  of  the  amine  salts  are  soluble  in  water ;  those 
of  the  aromatic  amines  crystallise  easily,  whilst  the  fatty  amines 
yield  salts  which,  on  account  of  their  gi-eater  .solubility,  are  gene- 
rally obtained  only  in  radiocrystalline  masses ;  the  aromatic  amino 
salts  are  more  soluble  in  alcohol  than  the  others,  and  have,  more- 
over, a  pronounced  acid  reaction,  the  others  are  neutral  or  alkaline. 
All  are  anhydrous.  The  methylamine  salt  melts  at  125** ;  dimethyl, 
amine  salt  at  78** ;  trimethylamine  salt  at  92* ;  ethylamine  salt  at 
li.°  ;  diethylamine  salt  at  88** ;  triethylamine  salt  at  65** ;  phenyl- 
amii»  salt  at  223** ;  dipheny  lamine  salt  at  64** ;  orthotoluidine  salt  at 
180** ;  anlt+he  ^-naphthylamine  salt  melts  at  239**.  H.  B. 

Sulphimido-compundfl.  By  P.  T.  Cleve  (Ber.,  21, 1099—1100 ; 
compare  Abstr.,  1887,  83"*^^ — Further  experiments  have  shown  that 
by  the  action  of  hydriodic  icid  on  the  chlorides  of  nitrosulphonic 
acids,  the  SOsCl-group  is  attacked,  the  nitro-group  remaining  intact. 

The  reaction  product  of  b'omine  and  metanitrobenzenesulphonio 
chloride  is  a  compound  whicl  yields  metanitrobenzenesulphonamide 
when  treated  with  ammonii>,  and  metanitrobenzenesulphonic  aoid 
when  acted  on  by  dilute  alcohol. 

Diphenyl  disulphide,  (C6Hfi)»S,,  melting  at  61*^,  is  formed  by  the 
action  of  hydriodic  acid  on  benzenesulphonic  chloride ;  similarly  the 
chloride  of  /3-naphthalenesulfhonic  acid  yields  /3-dinaphthyl  disul- 
phide,  melting  at  139°.  F.  S.  K. 

2'-Plienylindole.  By  E.  Fischer  and  T.  Schmitt  (Ber.,  21,  1071 
— 1077). — The  product  obtainei  by  Mohlau  from  aniline  and  brom- 
acetophenone,  and  the  compound  obtained  by  Fischer  (Abstr.,  1886, 
8  5)  from  acetophenonephenylhydrazone  are  both  identical  with 
2'-phenylindole  (compare  Mohlsiu,  this  vol.,  p.  483).     They  all  melt 
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at  186®,  give  the  same  violet-blue,  pine- wood  reaction,  the  same 
nitroso-prodnct  and  the  same  amidophenylindole  meltinpf  at  174°. 

FhenylcLcetaldehyd^henylhydr ozone,  CH2ph*CH!N'2PhH,  is  obtained 
by  mixing  phenylhydrazine  with  phenyl  ace  taldehyde,  and  warming 
the  mixture ;  it  crystallises  from  light  petroleum  in  almost  colour- 
less forms,  melting  at  bS°y  and  readily  soluble  in  alcohol,  ether,  and 
benzene. 

2'-Phenylindole  is  produced  by  heating  the  preceding  compound 
with  zinc  chloride  for  5  to  10  minutes  at  180 — 185°  ;  it  crystallises 
from  hot  alcohol  or  benzene  in  thin  leaves  melting  at  186°.  This 
compound  resembles  methylketole  in  all  its  reactions,  except  in  its 
behaviour  towards  nitrous  acid. 

Nitroso-2'-phenylindole,  [Ph:NO  =  2' :  3']  (Mohlau,  Abstr.,  1883, 
342;  Fischer,  Abstr.,  1886, 805),  is  best  obtained  by  saturating  a  glacial 
acetic  acid  solution  of  the  indole  with  a  very  concentrated  solution  of 
sodium  nitrite.  On  heating  quickly,  it  becomes  darker  coloured  about 
250°,  and  melts,  not  quite  constantly,  at  about  258",  with  decomposi- 
tion. It  is  readily  soluble  in  potash  or  soda,  and  is  reprecipitated 
on  addition  of  hydrochloric  acid.  It  does  not  give  Liebermann's  reac- 
tion, but  on  reduction  yields  an  amido-base,  which  has  the  closest 
resemblance  to  amidomethylketole  (Wagner,  this  vol.,  p.  284). 

AmidO'2''phetiylindoley  [NHa  =  3'],  is  produced  when  the  nitroso- 
eompound  is  reduced  with  zinc  and  hydrochloric  acid ;  it  crystallises 
from  hot  benzene  in  thin,  colourless,  shining  scales,  which  melt  at 
174^,  and  are  almost  insoluble  in  water,  but  dissolve  readily  in 
alcohol,  ether,  benzene,  and  dilute  acids.  It  reduces  Fehling's  solu* 
tion  on  boiling,  and  colours  pine-wood  orange.  When  in  a  moist 
condition,  it  is  converted  into  a  violet  dye  by  oxidising  agents,  even 
by  the  oxygen  of  the  air. 

Benzylidene'2''phenyUndoley  CHPh(CuHioNj3,  is  formed  by  heating 
the  indole  with  benzaldehyde ;  it  crystallises  from  hot  acetone  in 
slender,  shining  needles,  which  melt  at  262 — 263"*,  and  are  veiy 
sparingly  soluble  in  alcohol. 

SydrO'2''phenylindolej  CuHuN,  is  obtained  by  boiling  the  indole 
with  zinc  and  hydrochloric  acid  ;  it  separates  from  light  petroleum 
in  almost  colourless  crystals,  which  melt  at  46*",  are  readily  soluble 
in  dilute  mineral  acids,  and  colour  pine- wood  orange.  Nitrous  acid 
converts  it  into  a  nicrosamine.  F.  S.  K. 


Metaditolyl.  By  E.  Stollb  (Per.,  21, 1096—1099)  ,—MetaditolyU 
MeCeBU'CeHiMe,  can  be  prepared  by  the  action  of  nitrous  acid  and 
alcohol  on  orthotolidine,  by  heating  orthodicresol  with  zinc-dust,  or 
by  the  reduction  of  dichloroditolyl.  It  is  a  yellowish  oil,  boiling  at 
289°;  its  sp.  gr.  =  0*9993  at  16*"  (water  at  4°  =  1). 

Dichloroditolyl,  CaHsMeCl'CeHjMeCl,  is  obtained  from  orthotolidine 
by  Sandmeyer's  method;  the  intermediate  copper  compound, 
CiaH«Me2N4Cl8,CuCl,  is  a  dark,  yellowish-brown  powder.  Dichloro- 
ditolyl crystallises  from  alcohol  in  white,  shining  leaves,  melting  at 
51**.  On  oxidation  with  chromic  acid,  it  yields  chlorotoluylic  acid» 
melting  at  205".      When  heated  with  phosphorous  pentachloride,  a 
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compound,  CnHioCU,  is  formed,  which  on  oxidation  with  dilate  nitric 
acid  yields  dichlorodiphentflTnetacarbosnflic  acid, 

COOH-OeHjOl-CeHsCl-COOH  [(COOH),  :  CI,  =  3  :  3' :  4  :  4']. 

This  acid  is  readily  soluble  in  hot,  sparingly  in  cold  water,  and  melts 
at  267— 268^ 

Bi'iododitolyly  CeHsMel'CeHsMeT,  obtained  by  Sandmeyer's  method, 
crystallises  in  yellow  needles  melting  at  99 — 100**.  F.  S.  K. 

Aldines.  By  E.  Braun  and  V.  Meter  (Bw.,  21,  1269—1282; 
compare  this  vol.,  p.  366). — Tetraphenylaldine*  (Polonowska,  this 
vol.,  p.  485)  is  prepared  by  gradually  adding  5  per  cent,  sodium 
amalgam  to  a  solution  of  benziloxime  in  aqueous  soda.  The  product 
is  filtered,  washed  with  water,  dried  over  sulphuric  acid,  and  then 
rubbed  with  cold  alcohol;  it  is  again  filtered,  well  washed  with 
alcohol,  dissolved  in  chloroform,  and  precipitated  with  alcohol. 
Finally  it  is  dissolved  in  mnch  boiling  alcohol,  from  which  it  separates 
in  slender,  matted  needles,  melting  at  245 — 246**.  It  is  sparingly 
soluble,  except  in  chloroform.  Sulphuric  acid  dissolves  it  without 
change,  yielding  an  intensely  orange-coloured  solution.  It  is  not  a 
base.  The  tetranitrO'derivative,  Ct8H,«NeO,,  melts  at  130° — 140^  dis- 
Kolves  in  chloroform  and  benzene,  and  is  insoluble  in  ether,  alcohol, 
and  light  petroleum. 

An  attempt  was  made  to  prepare  diphenylaldine  by  reducing 
isonitroso-acetophenone  with  stannous  chloride  and  hydrochloric 
acid.  Uso-amiaoacetophenone  hydrochloride,  C0Ph*CHi'NH2,HCl,  is 
formed.  This  salt  separates  from  its  aqueous  solution  in  crystals 
melting  at  183 — 184°.  The  platmochloride  crystallines  in  long, 
slender,  yellow  needles  melting  at  200**.  The  aurochloride  crystalliseB 
from  water  containing  alcohol  in  slender,  gold-coloured  needles.  The 
sulphate  forms  long  crystals.  The  free  base  could  not  be  isolated,  as 
it  decomposes  when  dried  with  formation  of  the  compound  C|»HuNsO. 
This  crystallises  from  alcohol  in  stellate  groups  of  slender  needles, 
melting  at  11-8 — 119°;  it  is  readily  soluble  in  hydrochloric  acid. 
When  eso-amidoacetophenone  hydrochloride  is  treated  with  ammonia, 
instead  of  soda,  iso-indole  (diphenylaldine),  CisHuNs,  is  obtained 
(compare  Wolff,  Ber,,  20,  432).  The  above  compound  was  pre- 
])ared  by  the  action  of  alcoholic  ammonia  on  bromacetophenoue 
(Stadel  and  Kleinschmidt,  Abstr.,  659),  and  the  two  preparations 
compared. 

Eso-amidoaoetophenone  is  also  formed  by  the  action  of  ammonia  on 
bromacetophenone. 

When  isonitrosomethyl  ethyl  ketone  is  reduced  with  stannous 
chloride  and  hydrochloric  acid,  a  hydrochloride  of  a  base  is  obtained 
not  identical  with  tetramethylaldine  ;  aldines  of  the  fatty  series  are, 
therefore,  not  directly  formed  when  isonitroso-ke tones  are  reduced  in 
acid  solution.  N.  H.  M. 

*  Both  the  authors  and  Polonowska  seem  to  have  overlooked  the  hot  that  this 
substance  is  identical  with  the  compound  described  as  ditoI-aneazoHde  and  as  ieira- 
phenylazine  by  Japp  and  Wilson  (Trans.,  1886,  827),  and  by  Japp  and  Burton 
^Trans.,  1886,  843,  and  1887,  101).--Ed. 
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Substitiition  in  Benzom  and  in  Analoguds  ofDesozybenzom 
and  Benzyl  Cyanide.  By  V.  PIpckb  (Ber.,  21,  1331—1343).— 
Benzjlated  derivatives  are  obtained  when  the  three  toljl  cyanides  are 
respectively  treated  with  sodinm  ethozide  and  benzyl  chloride,  hence 
the  substitution  of  methyl  in  the  phenyl-group  in  benzyl  cyanide 
does  not  interfere  with  the  displacement  of  one  of  the  hydrogen- 
atoms  of  the  methylene-group  by  an  alkyi-radicle.  Beuzylated 
metatolyl  cyanide,  C6H4Me'CH(C7H7)'ON,  is  an  oil  which,  after  long 
standing,  crystallises  in  rectangular  tables,  melts  at  53°,  and  boils 
at  350 — SCO**  with  slight  decomposition.  On  treatment  with  aqneoas 
alkalis,  it  yields  benzylated  metatoluylacetic  acid,  which  separates 
from  all  solvents  as  an  oil  slowly  solidifying  to  a  crystalline  mass 
which  melts  at  79 — 80°.  Benzylated  orthotolyl  cyanide  is  an  oil,  and 
boils  at  340 — 350*  "with  slight  decomposition  ;  the  corresponding  acid 
forms  large  crystals  and  melts  at  95*5**.  Benzylated  paratolyl 
cyanide  crystallises  from  alcohol  in  long,  white  needles,  melts  at  79'', 
and  is  insoluble  in  water,  but  soluble  in  alcohol ;  the  corresponding 
acid  crystallises  from  alcohol  in  small  aggregates^  melts  at  105°,  and 
is  soluble  in  ether.  It  was  not  found  possible  to  substitute  a  second 
benzyl-radicle  for  the  remaining-^  hydrogen-atom  of  the  methylene- 
group  in  any  one  of  these  -cyanides. 

Benzoin  yields  benzil  only  when  acted  on  by  sodium  ethoxide,  bat 
forms  a  sodium-compound  when  its  solution  in  benzene  is  treated 
with  sodium ;  this  derivative,  however,  contains  more  sodium  than 
is  required  for  the  formula  CHPhBz'ONa.  AoetylbeUzoin  also, 
which  melts  at  83°  and  not  at  75°  (Zinin,  Annalen,.lO^,  120),  does 
not  react  when  treated  with  sodium  ethoxide,  but  decomposes  into 
its  constituents,  acetie  acid  and  benzoin.  Lastly,  benzoin  isobutyl 
ether,  which  can  be  prepared  by  heating  benzoin .  (10  grams),  sodium 
(2  grams),  alcohol  (20  grams),  and  isobntyl  bromide  (20  grams)  at 
150'*  for  four  hours,  and  is  an  oil  boiling  at  240—245°  under  110  mm. 
pressure,  does  not  form  a  benzylated  derivative -when  ti-eated  with 
sodium  ethoxide  and  benzyl  chloride ;  from  this  it  follows  that  it  is  not 
possible  to  effect  a  substitution  of  an  alkyl-radicle  for  the  hydrogen- 
atom  of  the  methylene-group  in  benzoin  and  its  ethers. 

Diphenifl  benzyl  ketone,  CuHiPh'CO'CHjPh,  is  prepared  by  dissolving 
phenylacetic  chloride  and  diphenyl  in  molecular  puoportion  in  carbon 
bisulphide,  treating  the  mixture  with  aluminium  chloride  in  the  ' 
cold,  and  finally  heating  at  100°  in  a  reflax  apparatus  to  complete 
the  reaction.  It  crystallises  from  acetic^acid  and  alcohol  in  lustrous 
scales,  melts  at  150°,  and  is  insoluble  in  water,  sparingly  soluble  in 
ether  and  cold  alcohol.  The  benzylated  ketone,  C«H4Ph-CO'CHPh'C7H7, 
is  obtained  by  the  action  of  sodium  ethoxide  and  benzyl  chloride  ;  it 
crystallises  in  long,  white  needles,  melts  at  158°,  is  sparingly  soluble  in 
alcohol,  and  when  heated  for  five  hours  at  160°  with  hydroxylamine 
hydrochloride  is  converted  into  the  oxime,  C^HkIN'OH,  which 
crystallises  in  slender  needles,  and  melts  at  175°.  On  treatment  with 
thiocarbonyl  chloride,  diphenyl  benzyl  ketone  is  converted  into  the 
compound  CeHiPh-CO-CPhlCS  (compare  this  vol.,  p  484) ;  this  has 
an  intense  yellow  colonr,  melts  at  320°,  is  insoluble  in  alcohol  and 
ether,  very  sparingly  soluble  in  chloroform,  and  dissolves  in  concen- 
YOL.  Liv.  3  a 
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trated  snlphnric  acid  with  a  green  colonr,  which  soon  changes  through 
violet  to  red,  owing  to  the  absorption  of  moisture. 

Naphthyl  benzyl  ketone,  CioHT'CO'CHjPh,  obtained  in  like  manner 
from  naphthalene,  yields  the  corresponding  alkyl-derivatives  when 
treated  with  sodium  ethoxide  and  ethyl  bromide,  isobutyl  bromide, 
and  benzyl  chloride  respectively.  The  products  are  oils,  which  cannot 
be  crystallised,  and  do  not  yield  crystalline  oximes. 

Fluoryl  benzyl  ketone,  Ci3Hfl*CO'CH2Ph,  obtained  under  like  condi- 
tions from  fluorene,  crystallises  in  small,  white  tables,  melts  at  156^, 
and  is  sparingly  soluble  in  alcohol  and  other;  the  yield  amounted 
to  5  per  cent,  only  of  the  weight  of  fluorene  employed.  When  treated 
with  sodium  ethoxide  and  benzyl  chloride,  it  yields  a  benzylated-deiiyi^ 
tive,  CisHg'CO'CHPh'CvHT,  which  crystallises  from  alcohol  in  slender, 
natted  needles,  melts  at  149 — 150*,  and  is  insoluble  in  ether,  very 
sparingly  soluble  in  hot  alcohol.  Fluoryl  benzyl  ketone  reacts  with 
th'ocarbonyl  chloride  forming  an  orange-yellow  powder,  insoluble  in 
alcohol  and  ether,  but  recuiily  soluble  in  chloroform  and  benzene; 
although  it  could  not  be  purified  suflBciently  for  analysis,  it  probably 
has  the  composition  CisHg'CO'CFhlCS,  since  it  gives  an  intense  colour 
reaction  with  concentrated  sulphuric  acid. 

Acenaphthyl  benzyl  ketone,  CiaH^'CO'CHaPh,  formed  in  like  manner 
from  acenaphthene,  crystallises  in  pale-yellow  scales,  melts  at  114**, 
and  is  readily  soluble  in  hot  alcohol;  the  yield  amounted  to  30  per 
cent,  of  the  weight  of  acenaphthene  employed.  On  treatment  with 
sodium  ethoxide  and  benzyl  chloride,  it  is  converted  into  the 
benzylated  derivative,  CnHQ'CO'CHPh'CTH?,  which  crystallises  from 
alcohol  in  pale-yellow  needles,  and  melts  at  104**.  In  none  of  these 
ketones  was  it  found  possible  to  substitute  an  alkyl-radicle  for  the 
second  hydrogen-atom  of  the  methylene-group.  W.  P.  W. 

Negative  Nature  of  Organic  Radiolea  and  the  Question  of 
the  Existence  of  tnie  Nitroso-compounds.  By  Y.  Meteb  (Ber,, 
21,  1291 — 1295). — The  great  analogy  existing  between  ethyl  malo- 
nate  and  acetoacetate  on  the  one  hand,  and  desoxy benzoin  and 
benzyl  cyanide  on  the  other  was  previously  mentioned.  The  two 
latter  compounds  differ  from  the  former  in  not  yielding  sodium  com- 
pounds which  can  be  isolated.  Homologues  of  benzyl  cyanide  can  be 
obtained  by  heating  the  cyanide  with  alkyl  chlorides  and  solid  potash. 
In  like  manner,  derivatives  of  desoxybenzo'in  can  be  prepared  by 
using  aqueous  alcoholic  potash.  Desoxy  benzoin  and  benzyl  cyanide 
are  converted  by  nitrous  acid  into  the  isonitroso-derivatives, 

COPh-CPh:N-OH  and  CPh-C(N-OH)-CN. 

Methyldesoxybenzoin,  however,  does  not  yield  the  nitroso-compound, 
COPh'CMePh'NO,  but  benzoic  acid  and  acetophenoneoxime. 

When  diphenylacetonitrile  is  treated  with  amyl  nitrite  and  sodium 
ethoxide  the  polymeride  described  by  Anschiitz  and  Bomig  (Abstr., 
1886, 1033)  is  formed.  It  is  probable  that  the  nitroso-compounds  (such 
as  contain  the  group  NO  in  direct  combination  with  carbon)  cannot 
exist ;  the  pseudoniti^oles,  the  only  class  of  compounds  of  which  the 
nitroso-nature  is  generally  undisputed,  may  be  considered  as  nitrates 
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of  the  acetoximes,  a  view  supported  by  ScholFs  experiments  (this 
vol.,  p.  443) ;  thus,  th.e  formula  of  propylpsendonitrole  would  be 
CMe,:N-0-N02.     (Compare  this  vol.,  p.  147.)  N.  H.  M. 

Negative  Nature  of  Organic  Radicles.  Examination  of 
Desoxybenzom.  By  V.  Meter  and  L.  Oblkers  {Ber.,  21,  1295— 
1306). — Desoxy benzoin  is  prepared  as  follows: — ^20  grams  of  benzoin, 
60  grams  of  75  per  cent,  alcohol,  and  10  grams  of  gpranulated  zinc  are 
heated  in  a  water-bath,  treated  with  20  grams  of  80  per  cent,  alcohol 
mturated  with  hydrogen  chloride,  and  the  whole  boiled  for  2  to  3  hours. 
iO  grams  of  alcohol  containing  hydrochloric  acid  is  then  added,  the 
liquid  reduced  to  half  its  bulk  by  evaporation,  and  poured  off  from  the 
unchanged  zinc.  The  desoxy  benzoin  is  precipitated  by  hot  water,  the 
water  poured  off  (on  cooling  more  desoxybenzoin  separates)  and  the 
desoxy  benzoin  made  to  solidify  by  cold  water.  It  is  pressed  between 
filter-paper,  distilled  and  then  crystallised  several  times  from  alcohol. 
Tt  melts  at  60*^  and  boils  at  320—322°  (corr.).  The  yield  of  pure  sub- 
stance is  60  per  cent,  of  the  weight  of  the  benzoin  used. 

The  introduofeion  of  alkyl-groups  into  desoxy  benzoin  is  carried  out 
in  the  following  manner : — A  weighed  amount  of  sodium  is  treated 
with  absolute  alcohol,  the  calculated  amount  of  finely  powdered 
desoxy  benzoin  added,  and  the  whole  heated  for  two  minutes  oa  a  water- 
bath.  When  cold,  the  alkyl-derivative  is  added  and  the  mixture 
heated  on  a  water- bath  for  16  minutes. 

Methyldesoxyhenzoin,  COPh'CHMePh,  crystallises  from  alcohol, 
which  dissolves  it  readily  in  long,  slender  needles,  which  melt  at  53°, 
and  boil  at  317-5— 3185^  (corr.).  The  oxime,  CHPhMe-CPh:N"-OH, 
crystallises  in  long,  prismatic  needles,  melting  at  120*".  Desoxyhenzom 
oxime  crystallises  similarly  and  melte  at  98°. 

Ethyldesoxyhenzofin,  COPh-CHEtPh,  ciystallises  in  long,  slender 
needles,  melts  at  58°  and  boils  at  323 — 324°(corr.).  The  hydroxylamine- 
derivative  crystallises  from  alcohol  in  needles  melting  at  129 — 130°. 

Isohutyldesoxyhemoin,  CiH/CHPh'COPh,  prepared  from  isobutyl 
bromide,  crystallises*  in  short  needles  rather  less  soluble  than  the 
methyl  and  ethyl  compounds ;  it  melts  at  78°  and  boils  at  329*5 — 
3305°  (corr.)  The  hydroxy lamine  compound  crystallises  in  prisms 
melting  at  1 18°. 

Benzyldesoxybenzoin,  CHjPh'CHPh-COPh  (from  benzyl  chloride) 
crystallises  in  short,  slender  needles  melting  at  120°.  It  is  very 
sparingly  soluble  in  cold  alcohol.  The  oxime  crystallises  from  dilute 
iEdcohol  in  needles  of  a  silvery  lustre  melting  at  208°. 

Attempts  to  introduce  two  alkyl-groups  into  desoxybenzolu  and  to 
introduce  a  second  alkyl-group  into  the  derivatives  described  above 
gave  negative  results. 

When  a  slow  stream  of  nitroas  acid  is  passed  through  sodium 
desoxybenzoin,  benzil  monoxime  is  found.  (Wittenberg  and  Meyer, 
Abstr.,  1883,  803.)  The  compound  is  most  readily  obtained  by 
Claisen's  method  (Abstr.,  1887,  575),  by  adding  1  gram  of  desoxy- 
benzoin and  0*6  gram  of  amyl  nitrite  to  a  well-cooled  solution  of 
0*12  gram  of  sodium  in  3  to  4  grams  of  absolute  alcohol ;  after  two 
days  the  product  is  poured  into  water,  shaken  with  ether,  acidified 
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ani  then  extracted  with  ether.     The  yield  is  0*7  gram  of  pare  iso- 
nitroBO-compound. 

Desoxyhenzoinaoetic  acid^  COPh'CHPh'CH,'COOH,  is  prepared  bj 
adding  4  grams  of  ethyl  chloracetate  to  5  grams  of  desorybensoin, 
0*7  gram  of  sodinm,  and  7  grams  of  alcohol.  It  dissolves  readily  in 
aq neons  potash,  less  in  soda,  and  crystallises  from  alcohol  in  small 
tabular  crystals  melting  at  156*".  The  silver  salt  was  prepared. 
(Compare  Knovenagel,  p.  706.)  N.  H.  M. 

Negative  Nature  of  Organic  Radicles.  By  R.  Rattnbb  (Ber., 
21,  IS16--IS22), ^Dibenzylacetoxime,  OH-NICCCtHt),,  forms  yel- 
lowish  crystals  melting  at  119'5°. 

Dibenzyl  dihenzyl  ketone^  CO(CHPh'C7H7)a,  obtained  by  the  action 
of  benzyl  chloride  on  dibenzyl  ketone  in  presence  of  sodinm,  forms 
lustrous  crystals  meltins^  at  121*5°.  It  is  insoluble  in  water,  readily 
soluble  in  ether,  chloroform,  and  carbon  bisulphide. 

Methyl  diphenylacetate^  CHPha*COOMe,  crystallises  from  alcohol  in 
plates  melting  at  59 — 60^.  This  salt  and  also  methyl  methyl- 
mandelate  were  treated  with  sodium  ethozide  and  isobutyl  bromide, 
but  with  negative  results. 

Dihenzyl  paraphenyl'me  diacetonttrile,  C6H4[CH(C7H7)CN],,  is  pre- 
pared in  a  manner  similar  to  dibenzyl  dibenzyl  ketone.  This  when 
boiled  with  concentrated  aqueous  potash  yields  potassium  para- 
phenylenedihenzyldiacetate.  The  free  acid  is  obtained  as  a  resin,  and  is 
purified  by  alternately  boiling  with  calcium  carbonate  and  precipitat- 
ing with  acid  four  or  five  times.  It  is  a  microcrystalline  powder 
which  melts  at  251*  and  is  insoluble  in  water,  readily  soluble  in 
alcohol,  ether,  and  chloroform.  The  barium  and  silver  salts  are 
described. 

In  the  preparation  of  the  nitrile  an  amorphous  compound  of  the 
empirical  formula  CuHnNs  is  obtained.  It  is  possibly  formed  by  the 
condensation  of  3  mols.  of  the  cyanide  with  elimination  of  2  mols.  of 
hydrogen  cyanide.  It  is  insoluble  in  the  usual  solvents,  soluble  in 
hot  phenol,  and  is  very  indifferent  towards  reagents. 

Methyl  phenylbeiizoylacetatet  COPh'CHPh'COOMe,  is  prepared  by 
dissolving  sodinm  in  absolute  alcohol,  heating  the  product  (after 
evaporating  off  the  alcohol)  at  200°  in  a  stream  of  hydrogen  ;  desozy- 
benzo'in  dissolved  in  ether  is  added  and  heated  at  200""  until  white 
fumes  appear  in  the  flask.  The  product  is  treated  with  ether  and  an 
excess  of  methyl  chlorocarbonate,  and  heated  on  a  water-bath.  On 
adding  water,  an  oil  is  obtained  which  is  extracted  with  ether  and 
dried  over  sulphuric  acid.  It  cannot  be  otherwise  purified,  as  when 
distilled  it  decomposes  into  stilbene,  benzoic  acid,  and  carbonic 
anhydride.  If  ethyl  chlorocarbonate  is  used,  stilbene  is  formed  at 
once  in  large  quantities.  N.  H.  M. 

Sabstitution  in  Organic  Compounds  containing  Negative 
Radicles.  By  W.  Schneidkwind  (5er.,  21, 1323— 1330).— V.  Meyer 
has  shown  that  one  atom  of  hydrogen  in  the  methylene-gronp  present 
in  benzyl  cyanide  and  desoxybenzo'in  can  be  displaced  by  an  alkyl- 
group  when  either  compound  is  treated  with  sodium  ethoxide  and  an 
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alkyl  iodide  (this  vol.,  p.  147).  This  reaction  has  been  extended  by  the 
author  to  compounds  containing  in  their  formnlsB  two  methylene-  or 
methenyl-groaps  united  together  and  each  united  with  a  negative 
radicle,  and  it  is  found  that  the  nitrile  of  cinnamic  acid,  the  nit  rile  of 
phenylpropionic  acid,  ethyl  succinate,  ethyl  levnlinate,  benzal- 
acetophenone,  benzylacetophenone,  and  the  nitrile  of  dibenzylacetic 
acid  do  not  yield  benzylated  derivatives  when  respectively  heated 
with  the  calculated  quantities  of  sodium  ethozide  and  benzyl  chloride 
at  103°  until  all  alkaline  reaction  has  disappeared. 

Benzylacetophenone^  COPh'CHa'CHjPh,  could  not  be  obtained  by  the 
action  of  aluminium  chloride  on  a  mixture  of  phenylpropionic 
chloride  and  benzene,  but  is  formed  by  boiling  benzalacetophenone 
in  acetic  acid  solution  with  zinc-dust  for  3  to  4  hours.  It  crystallises 
from  alcohol  in  lustrous  scales,  melts  at  72 — 73°,  boils  at  above  360*" 
without  decomposition,  and  is  insoluble  in  water,  readily  soluble  in 
alcohol  and  ether.  When  oxidised  with  potassium  permanganate,  it 
yields  carbonic  anhydride  and  benzoic  acid.  The  oxime  crystallises 
in  slender  needles,  melts  at  87**,  and  is  insoluble  in  water,  readily 
soluble  in  alcohol  and  ether.  The  phenylhydrazone  is  an  oil.  The 
i«ora^ro«o-derivative,  C0Ph-C(N'OH)'CH2Ph,  prepared  by  adding 
amyl  nitrite  (2  mols.)  and  then  the  ketone  to  sodium  (2  at.)  dissolved 
in  20  times  its  weight  of  alcohol,  crystallises  from  ether  in  beautiful, 
pale-yellow  forms,  melts  at  125 — 126°,  and  is  readily  soluble  in 
alcohol  and  ether.  Inasmuch  as  only  one  isonitroso-group  could  be 
introduced  into  the  molecule  of  this  compound,  an  attempt  was  made 
to  prepare  the  di-isonitroso-derivative  of  the  isomeric  dibenzyl  ketone 
but  without  success,  since  the  product,  which  was  formed  in  small 
quantity  and  crystallised  in  needles  melting  at  107 — 108°,  contained 
too  high  a  percentage  of  nitrogen. 

The  nitrile  of  dibenzylacetic  acid,  CHaPh-CH(CN)«CH,Ph,  is  pre- 
pared by  heating  dibenzylacetamide  and  phosphorus  pentachloride  in 
molecular  proportion  dissolved  in  phosphorus  oxychloride  at  lOO*" 
until  evolution  of  hydrogen  chloride  ceases.  It  crystallises  in  white 
scales,  or,  by  slow  evaporation  of  its  solutions,  in  tables,  melts  at 
89 — 91%  and  is  insoluble  in  water,  readily  soluble  in  alcohol  and 
ether.  Dibenzylacetamide  crystallises  in  white  needles,  melts  at  128 — 
129**,  and  is  readily  soluble  in  alcohol  and  ether,  sparingly  solubTe  in 
hot  water. 

Benzylcarhamine^  CH,Ph'NC,  is  obtained  by  heating  pure  benzjl 
iodide  dissolved  in  toluene  with  twice  its  weight  of  silver  cyanide  in  a 
reflux  apparatus  for  3  to  4  hours.  The  product  has  the  odour  of  the 
carbamines,  boils  chiefly  at  220—221°,  the  thermometer  afterwards 
gradually  rising  to  231**,  and  is  a  mixtui*e  of  the  carbamine  with  some 
benzyl  cyanide.  On  treatment  with  sodium  ethoxide  and  benzyl 
chloride,  it  yields  benzylated  pheny  lace  tic  acid  (derived  from  the 
benzyl  cyanide)  and  benzylamine  only,  hence  the  hydrogen  of  tl  e 
.  methylene-group  in  benzyl  carbamine  unlike  that  in  benzyl  cyanide,  is 
not  di8placeable  by  an  alkyl-group  under  these  conditions. 

W.  P.  W. 

Negative  Natare  of  Organic  Radicles.  By  E.  Ei^oEVENAOEL 
{Ber.y  21,  1344 — 1354). — In  the  first  portion  of  the  paper,  the  author 
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^ives  fche  details  of  the  experiments  in  which  acetonitrile,  iso- 
butyronitrile,  the  nitrile  of  mandelic  acid,  diphenylmethanc,  tri- 
phenyl methane,  flnorene,  and  the  nitro-derivatives  of  these  hydro- 
carbons were  respectively  treated  with  sodium  ethoxide  and  benzyl 
chloride  with  negative  results  (compare  this  vol.,  p.  147). 

Phenylbeiuylsulphoney  CH,Ph'SO«Ph,  is  readily  obtained  by  treating 
fiodiam  benzeuesulphinate  dissolved  in  dilnte  alcohol  with  benzyl 
chloride.  It  is  crystalline,  melts  at  l^S"",  and  is  insoluble  in  water, 
sparingly  soluble  in  ether  and  cold  benzene,  and  dissolves  in  60  parts 
of  cold  or  7  parts  of  boiling  alcohol.  It  does  not  react  with  sodium 
ethoxide  and  benzyl  chloride. 

Desylacetic  acid  (desoxybenzo'inacetic  acid,  compare  Meyer  and 
Oelkers,  p.  703),  COPh-CHPh-CHa-COOH,  is  best  prepared  by 
adding  desoxybenzoin  (1  mol.)  to  a  solution  of  sodium  (1  mol.)  in  10 
times  its  weight  of  alcohol,  treating  the  product  with  acetic  bromide 
(1  mol.)  and  heating  it  for  10  to  15  minutes  on  a  water-bath.  The 
product  is  then  boiled  for  two  hours  in  a  reflux  apparatus  with  10 
to  15  per  cent,  aqueous  potash,  diluted  with  water,  shaken  with 
ether  to  remove  unaltered  desoxybenzoin,  and  the  acid  finally  pre- 
cipitated by  addition  of  hydrochloric  acid  to  the  aqueous  solution. 
The  copper  J  silver  ^  zinCy  lead,  calcium,  and  harium  salts  were  prepared. 

fi'Desylpropiontc  acid-,  COPh-CHPh-CHa-CHj-COOH,  is  formed  in 
like  manner  from  desoxybenzoin,  sodium  ethoxide,  and  ethyl  /3-iodo- 
propionate.  It  crystallises  from  alcohol  in  slender,  white,  seemingly 
quadratic  needles,  melts  at  ISG**,  and  is  insoluble  in  water,  readily 
soluble  in  ether  and  hot  alcohol.  The  silver,  copper^  zinc,  barium 
and  calcium  salts  are  described.  The  methyl  salt,  CicBisO'COOMe, 
crystallises  in  colourless  needles,  melts  at  63 — 64°,  and  is  readily 
soluble  in  alcohol  and  ether,  insoluble  in  water;  the  ethyl  salt, 
Ci^HisO'COOEt,  crystallises  in  small,  pale-yellow  needles,  melts  at 
33 — 34°,  and  is  readily  soluble  in  alcohol  and  ether.  Hydroxylamine 
and  phenylhjdrazine  i*eact  with  the  acid,  yielding  products  which 
however  could  not  be  obtained  in  a  state  suitable  for  analysis. 

a-JDesylpropiontc  acid,  COPh'CHPh«CHMe*COOH,  is  obtained  under 
like  conditions  from  desoxybenzoin,  sodium  ethoxide,  and  a-bromo- 
propionic  acid.  It  crystallises  from  alcohol  in  slender,  colourless 
needles,  melts  at  213 — 215"^,  and  is  less  soluble  in  alcohol  and  ether 
than  the  /?-acid.  The  silver^  copper^  zinc,  caldwn,  and  harium  salts 
were  prepared.  W.  P.  W. 

Bidesyls.  By  E.  Knoevenagel  (J?er.,  21,  1355— 1361).— :Btde«y2, 
COPh-CHPh-CHPh-COPb,  is  obtained,  together  with  a  small  quantity 
of  desylmalonic  acid,  by  the  action  of  sodium  desoxybenzoin  (1  mol.) 
on  ethyl  bromomalonate  (1  mol.)  in  alcoholic  solution.  It  is  also 
formed,  together  with  isobidesyl,  by  heating  desoxybenzoin  (1  mol-) 
with  sodium  (2  at.  prop.)  dissolved  in  10  times  its  weight  of  alcohol, 
and  adding  to  the  cooled  product  an  ethereal  solution  of  iodine 
(^  mol.),  and  both  compounds  are  formed  when  a  mixture  of  desoxy- 
benzoin (1  mol.)  and  sodium  ethoxide  (1  mol.)  in  alcoholic  solution  is 
treated  with  desyl  bromide  (1  mol.).  It  crysUillises  from  benzene  in 
needles,  melts  at  254 — 255^  and  is  insoluble  in  water,  ether,  alcohol, 
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acids,  and  alkalis.  When  heated  with  hydrozjlamine  hydrochloride 
in  alcoholic  solution  at  160°,  it  yields  a  compound  which  does  not 
contain  nitrogen ;  this  crystallises  from  alcohol  in  lustrous  forms,  and 
melts  at  171— 172*. 

Isohidesyl  crystallises  in  colourless  prisms,  melts  at  160 — 161°,  and 
is  readily  soluble  in  hot  alcohol  and  benzene,  sparingly  soluble  in 
ether  and  light  petroleum.  Like  bidesyl,  it*  is  optically  inactive,  and 
both  compounds  when  heated  under  like  conditions  boil  almost  simul- 
taneously at  about  340°.  When  boiled  with  hydroxy lamine  hydro- 
chloride (3  to  4  mols..)  and  aqueous  potash  (2  mols^)  x>n  a  water- bath, 
in  a  reflux  apparatus  for  four  hours,  isobidesyl  is  >coq verted  into  a 
compound,  CaaHiTNjOi,  which  melts  between  110 — 120°,  and  is 
extremely  soluble  in  cold  alcohol,  ether,  And  benzene,  .but  insoluble  in 
light  petroleum.     The  research  is  being  continued. 

Desyl  bromide,  CHPhBr*COPh,  can  be  obtained  in  almost  quanti- 
tative yield  by  treating  desoxy benzoin  with  bromine  by  Staedel  and 
Kleinschmidt's  method  for  the  preparation  of  bromacetophenone  from 
acetophenone  (Abstr.,  1880,  659).     It  melts  at  54—55°. 

Ethyl  hromomalonate,  COOEt^GHBrCOOEt,  is  prepared  by  adding 
bromine  (1  mol.)  to  ethyl  malonate  (1  mol.),  distilling,  and  collecting 
the  fraction  boiling  at  230—236°.  W.  P.  W. 

Diphthalylio  Acid.  By  P;.  Jufllard  (Chem.  Centr,,  1887,  1143— 
1145;  Arch.  8ci.  phys.  nat,  [3],  17,  502—535,  and  18,  24—62).— 
Diphthalylio  acid,  CsOs(CcH4'COOH)t,  is  formed  in  good  quantity  by 
oxidising  diphthallyl  with  potassio  permanganate,  or  with  potassic 
hypobromite  or  hypochlorite ;  it  melts  at  272''.  The  ethyl  salt  mel^s 
at  154°.  If  the  acid  is  heated  at  about  110°  with  40  per  cent,  caustic 
alkali,  hydroxydiphenylmethaneiricarboxylic  acid^ 

0H-C(C«H4-C00H),-C00H, 

is  formed,  which,  however,  exists  only  in  combination  with  bases ; 
when  liberated  by  the  action  of  an  acid,  it  is  converted  into  the 
lactone.  'Ry  heating  the  solution,  phthaMdecarboxylic  acid  is  formed. 
With  strong  bases  it  deports  itself  as  a  tribasic  acid,  with  ammonia  and 
barium  hydrate  as  a  bi basic  acid.  The  ethyl  salt  melts  at  108°.  Phos- 
phorus and  hydriodic  acid  reduce  it  to  diphenylmethanetricarhoxylic 
acid,  CH(CeH4-COOH)2-COOH,  which  crystallises  with  1  mol.  HaO. 
At  about  200"^  it  melts,  and  at  250°  is  transformed  into  a  beautiful, 
red  substance  melting  at  260°.  If  diphthalylio  acid  is  heated  with  50  to 
55  per  cent,  potash  at  125 — ISC',  hydroxydiphenylmethanedicarhoarylic 
acidy  0H*CH(C«H4*C00H)t,  is  formed,  which  is  transformed  into  the 

lactone  on  being  liberated.     The  latter,  CO<^^>CH-C6H4-COOH, 

melts  at  205**.  With  potash  and  soda  it  acts  as  a  bibasic  acid,  with 
ammonia  as  a  monobasic  acid  only.  The  methyl  salt  melts  at 
154 — 155**,  the  ethyl  salt  at  99'5°.  Alcoholic  ammonia  reacts  with  the 
ethereal  salt  with  formation  of  an  amide,  Gu H902*CONH2,  melting  at 
158 — 160°.  With  nitrosulphuric  acid,  a  dinitro-acid  is  formed, 
melting  at  270 — 280°.  Bj  oxidation  with  alkaline  potassic  per- 
manganate, benzophenonedicarboxylic  acid  is  formed,  whilst  chromic 
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acid  in  glacial  acetic  acid  oxidises  phenylpthalidecarbozjlic  acid  to  a 

CjiH  C  H 

dilactone^  ^000^^^0*00^'   whicli    is   also  formed   by   beating 

benzopbenonedicarboxylic  acid  either  in  the  dry  state  or  in  solution. 
Tbe  salts  of  barium,  copper,  and  silver,  as  well  as  the  methyl  and 
etl)yl  salts  were  prepared.  It  reacts  with  pbenylhydrazine  without 
loss  of  water.     The  hydroxylamine-derivative, 

<??,Hj^C-CeH4-C00H, 

melts  at  213—215**.  The  dilactone  is  extremely  stable,  and  is  only 
transformed  into  the  acid  when  boiled  with  alkali.  With  fuming 
sulphuric  acid  it  forms  a  sulphonic  acid,  which  on  fusion  with  potash 
gives  alizarin.  Aqueous  and  also  alcoholic  ammonia  react  with  the 
dilactone,  the  former  with  prodaction  of  an  imide  melting  at 
251 — ^52°,  tbe  latter  with  production  of  a  diimide  which  melts  at 
284 — 285°.  Phenylphthalide  mono-  and  di-carboxylic  acids,  and  also 
the  dilactone,  are  reduced  by  hydriodic  acid  and  phosphorus  at 
170 — 180°  with  formation  of  dtphmylmethafiedicarboxylic  acid^ 

CH,(CeH4-C00H)„ 

melting  at  254 — 255'.  If  the  temperature  of  the  reaction  with  the 
dilactone  is  allowed  to  rise  to  210 — 220°,  anthranolcarboxylic  acid  is 
formed ;  this  melts  at  252—253°.  J.  W.  L. 

Derivatives  of  Orthotolidine.  By  P.  L.  Hobbs  (Ber.,  21, 1065— 
1068). — Diacetylorthotolidine,  CiaHaoNaOa,  crystallises  from  hot  acetic 
acid  in  slightly-coloared  needles  which  melt  above  310°,  and  are 
only  sparingly  soluble  in  ordinary  solvents.  Dibenzoylorthotolidiw, 
C28HmN202,  crystallises  from  hot  acetic  acid  in  snow-white  needles 
melting  at  259° ;  it  is  insoluble  in  ordinary  solvents.  The  condensa- 
tion-product of  orthotolidine  and  phthalic  anhydride,  CjoHsoNsOi, 
crystallises  from  benzene  in  dark-brown  needles  melting  at  3u7°. 
The  urethane,  CaDH2iN'204,  crystallises  from  alcohol  in  large,  pale- red 
needles  melting  at  187°.  The  /ormy^ derivative,  CieHisNtOj,  forms 
microscopic  needles  which  melt  at  254°;  on  distillation,  a  com- 
pound is  obtained  which  melts  at  121"*,  and  has  the  properties  of  an 
amidine.  Tolyldithiocftrhimide,  CieHisNtS^,  ciystallises  from  benzene 
in  large,  transparent  plates  melting  at  157°. 

Orthodici-esol,  CuHuOa,  crystallises  from  water  in  slightly-coloured, 
large,  broad  needles  melting  at  157°. 

Beruoylorthodicresol,  C^H-uOi,  crystallises  from  glacial  acetic  acid  in 
long  needles  melting  at  185°.  The  ace^yZ-derivative,  CigHi804,  form:t 
long  needles  melting  at  131°.  The  c< Ay Z- derivative  melts  at  156°.  The 
^ropyZ- derivative  crystallises  from  alcohol  in  snow-white  leaves.  The 
arr^yZ-derivative  crystallises  from  amyl  alcohol  in  thick  needles  or 
prisms,  which  are  readily  soluble  in  alcohol  and  ether,  and  melt  at  69' . 
(Compare  Gerber,  this  vol.,  p.  484.)  P.  S.  K. 

Action  of  Chlorine  on  Phenols.  By  T.  Zincke  (JBer.,  21, 1027— 
1048). — Ketochloride  is  the  generic  name  given  to  the  ketonc-like 
products  obtained  by  the  action  of  chlorine  on  phenols. 
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IHchlor'»'naphthol,  CoHjClj-OH  [OH  :  Clj  =  1  :  2  :  4],  is  the  first 
product  "v^hich  can  be  isolated  of  the  action  of  chlorine  on  a-naphthol 
in  glacial  acetic  acid  solution ;  it  is  also  formed  by  the  reduction  of 
tri-  and  pcnta-chloroketonaphthalene  (see  below).  It  crystallises 
from  glacial  acetic  acid  in  thick,  transparent  needles,  which  lose  acetic 
acid,  become  dull,  and  disintegrate  on  exposure  to  the  air;  it  crystal- 
lises from  benzene  and  alcohol  in  slender,  shining  needles,  which  melt 
at  107—108°,  dissolve  readily  in  ether,  benzene,  and  absolute  alcohol, 
aud  also  in  sodium  carbonate  with  evolution  of  carbonic  anhydride. 
It  is  readily  oxidised  by  chlorine  or  bromine  with  formation  of  an 
insoluble,  blue  substance,  which,  on  further  treatment  with  the 
halogen,  becomes  yellow.  This  blue  compound  is  also  formed  by  the 
action  of  trichloroketonaphthalene.  By  careful  oxidation  with  nitric 
acid,  dichlor-iB-naphthol  yields  chlor-«.naphthaquinone.  The  acetyl- 
derivative,  CioHjCU'OAc,  is  readily  soluble  in  glacial  acetic  acid  and 
alcohol,  and  crystallises  from  the  latter  in  thick,  colourless  needles, 
melting  at  74— 76^ 

TricJilor-a-naphthoI,  [CU  =  2  :  3  :  4],  is  obtained  by  reducing 
pentachloroketonaphthalene  with  aHcaline  sulphites;  it  crystallises 
from  glacial  acetic  acid  or  benzene  in  long,  colourless,  silky  needles, 
melts  at  159 — 160",  is  readily  soluble  in  ether,  less  readily  in 
wai*m,  sparingly  in  cold  alcohol  or  glacial  acttic  acid.  The  acetyl- 
derivative  forms  long,  white,  shining  needles,  which  are  moderately 
soluble,  and  melt  at  123 — 124°.  Trichlor-^-naphthol  yields  di- 
chloro-/3-naphthaquiuone,  and  a  small  quantity  of  dichlor-a-naphtha- 
quinone,  when  carefully  oxidised  with  nitric  acid  in  acetic  aciil 
solution,  but  with  chromic  acid  the  chief  product  is  dichlor-«-naphtha- 
quinone. 

THcklor-x^Jcetonaphthalene,  C,R,<:^^[9^^>  or  C.H4<^2j?^^> 

(chlor-a-naphthaquinone  chloride),  is  the  second  product  of  the  action 
of  chlorine  on  a-nnphthol  in  glacial  acetic  acid  solution ;  it  crystal- 
lises in  large,  characteristic,  transparent,  flat,  monoclinic  prisms, 
melting  at  120 — 121®,  is  very  readily  soluble  in  benzene,  less  so  in 
glacial  acetic  acid,  and  sparingly  in  alcohol.  This  compound  can  also 
be  obtained  by  the  action  of  chlorine  on  dichlor-«-naphthol.  When 
boiled  with  dilute  alcohol  or  dilute   acetic  acid,  it  yields  chlor-ot^ 

CO'CCl 
naphthaquinoney  ^«H4<C0'CH^'     '^^^^  crystallises  from  alcohol  and 

dilute  acetic  acid  in  shining,  yellow  needles,  which  melt  at  117 — 118**, 
and  are  readily  soluble  in  benzene,  sparingly  in  ether.  When  treated 
with  chlorine  in  glacial  acetic  acid  solution,  it  is  converted  into 
dichlor-a-naphthaquinone,  and  alkalis  transform  it  slowly,  with  partial 
decomposition,  into  chlorohydroxynaphthaquinone.  Treated  with 
aniline,  it  yields  chloranilido-o-naphthaquinone,  which  can  also  be 
obtained  from  dichloronaphthaquinone. 

Trichloroketonaphthalene  can  be  readily  reduced  to  dichlor.<»- 
naphthol,  and  when  treated  with  aniline  it  yields  anilidonaphtha- 
quinonanilide.  By  the  action  of  hydroxylamine  hydrochloride  on 
trichloroketonaphthalene,  three  difEerent  nitrogenous  products  are 
formed,  two  of  which  are  insoluble  in  sodium  carbonate  ;  one  of  these 
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is  probably  a  true  nitroso-compound,  CioHsCU'NO  [NO :  CU  =  1 :  2 :  4]. 

The  product  whieb  is  soluble  in  sodium  carbonate  appears  to  be  a 

moncxime;  it  melts  at  146 — 149®,  and  decomposes  at  170**.     The  third 

product  is  sparingly  soluble,  and  melts  at  205^. 

CO'CCl 
Tetraclilor-oi-ketonaphthalene^  C«H4<!!npi-r»pi>  (o^  dichlor-a-naph- 

— CO'CCl 
thaquinone  chloride,  C6H4<^p|  .ppi^),  was  obtained  in  two  different 

modifications,  which  perhaps  have  different  constitutions  as  expressed 
by  the  above  formulas.  Both  compounds  are  formed  by  treating  tri- 
chlor-«-naphthol  with  chlorine.  The  ^-modification  crystallises  from 
glacial  acetic  acid  in  small,  transparent  rhombohedra,  which,  when 
taken  from  the  solation,  become  yellow,  and  keep  their  colour  when 
recrystallised  from  ether ;  it  is  rather  easily  soluble  in  hot  alcohol  or 
hot  glacial  acetic  acid,  and  melts  at  104 — 105°. 

The  /S-modification  crystallises  from  ether  in  shining,  colourless, 
transparent,  rhombic  forms,  which  are  combinations  of  prisms  and 
pyramids;  it  melts  at  93 — 94°,  and  becomes  amethyst-coloured  on 
exposure  to  light. 

The  /3-modification  can  also  be  obtained  by  treating  an  alcoholic 
solution  of  the  pentachloride  (see  below)  with  dilute  alkali,  or  by 
boiling  an  alcoholic  solution  of  the  oc-modification  ;  in  the  latter  case, 
dichlor-«-naph thaquinone  is  also  formed. 

These   two  modifications  of  tetrachIor-«-ketonapthalene  are  very 

similar  in  their  general  behaviour;   they  are  both   converted  into 

dichlor-a-naphtbaquinone  when  boiled  with  dilute  alcohol  or  dilute 

acetic  acid  ;    when  warmed  with  dilute  alcoholic  potash,  they  yield 

chlorhydroxynaphthaquinone,  and   when  treated   with   concentmted 

potash  and  a  few  drops  of  alcohol,  they  are  converted  into  dichior- 

indenehydroxycarboxylic  acid,  which  can  be  recognised  by  transfbrm- 

CO 
ing  it  into  dichloroketoindene,  C«H4<pQ,^CCl. 

When  potash  is  gradually  added  to  a  solution  of  the  tetra- 
chloride in  absolute  alcohol,  long,  orange-red  shining  needles,  melting 
at  148 — 149°,  are  obtained.  This  compound,  which  can  also  be  ob- 
tained from  the  pentachloride,  appears  to  be  the   ethyl-derivative 

of    chlorhydroxynaphthaquinone,    C«H4<Q^Q«,yQQ.> ;    it    yields 

/J-)3-chlorhydroxy-/3-naphthaquinone  anilide  when  treated  with  aniline, 
and  is  converted  into  chlorhydroxynaphthaquinone  by  the  action  of 
alkalis. 

The  corresponding  propyZ-derivative  is  obtained  by  treating  a 
propyl-alcoholic  solution  of  the  tetrachloride  with  potash  in  a  similar 
manner;  it  is  a  yellowish- red,  crystalline  compound,  which  melts  at 
190°,  and  gives  /3-/S-chlorhydroxynaphthaquinoneanilide  when  treated 
with  aniline. 

Tetrachloroketonaphthalene  is  converted  into  trichlor-a-naphthol  by 
reducing  agents ;  when  treated  with  potassium  iodide,  iodine  is 
liberated,  amorphous  insoluble  compounds  are  obtained,  and  dichlor- 
hydronaph thaquinone  appears  to  be  formed.  It  yields  a  mixture  of 
various  nitrogenous  compounds   when  treated  with   hydroxylamine 
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hydrochloride,  and  combines  with  aniline  to  form  chloranilidonaphtha* 
quinoneanilide  (see  below). 

Pentachloroketohydronaphthalene,  CoHi^pp,  -rHri^*   ^   obtained 

by  saturating  a  glacial  acetic  acid  solution  of  a-naphthol  with  chlorine 
in  the  cold.  It  is  readily  soluble  in  hot  benzene,  from  which  it 
crystallises  in  coloarless,  almost  right-angled,  monoclinio  plates,  melt- 
ing at  156 — 157° ;  it  is  very  sparingly  soluble  in  ether,  sparingly  in 
alcohol,  but  more  readily  in  hot  glacial  acetic  acid,  from  which  it 
crystallises  in  hard,  thick  forms.  When  heated  above  its  melting 
point,  it  becomes  slightly  coloured,  and  at  about  200 — 220*  evolution 
of  hydrogen  chloride  commences.  It  is  readily  converted  into  tctra- 
chloroketonaphthalene,  and  yields,  therefore,  with  various  reagents 
the  same  products  as  the  two  tetrachloroketones.  Stannous  chloride 
transforms  it  into  trichloroketone,  which  on  further  reduction  gives 
o-iS-dichlor-a-naphthol.  Alkaline  salphites,  in  acetic  acid  solation, 
and  phenylhydrazine,  convert  it  into  trichlor-A-naphthol ;  potassium 
iodide  acts  similarly,  tetrachloroketone  being  first  formed.  By  con- 
tinued boiling  with  alcohol,  it  yields  small  quantities  of  tetrachloro- 
ketonaphthalene,  part  of  which  is  further  transformed  into  dicblor* 
a-naphthaquinone.  This  last-named  compound  is  obtained  almost 
quantitatively  on  heating  the  pentachloride  in  sealed  tubes  at  120 — 
130°  with  dilute  alcohol  or  dilute  acetic  acid.  When  the  penta- 
chloride is  treated  with  alkalis,  the  products,  which  vary  according  to 
the  conditions  of  the  experiment,  are  the  same  as  those  produced 
from  tetrachloroketonaphthalene. 

p'P'Chloranilidonaphthaquinone  anilide,  C«^<^_cfiJPhVCCl^»  ^® 
formed  when  aniline  is  added  to  an  alcoholic  solution  of  the  penta- 
cbloroketone ;  it  crystallises  from  benzene  in  dark-red,  shining 
needles,  which  melt  at  157^,  and  are  only  sparingly  soluble  in  alcohol 
and  glacial  acetic  acid.  The  salts  of  this  base  are  bluish-black,  and 
are  readily  decomposed  by  alcohol  or  water.  The  platinochloridey 
(C2sHuClNtO)t,HaPtGl6,  crystallises  in  small  black-violet  leaves  with 
a  metallic  lustre.  The  anilide  yields  chloranilidonaphthaquinone 
when  boiled  with  alcoholic  hydrochloric  acid. 

HexachloroJcetohydronaphthalene,  CeHi^pp,  •PPI*^»  ^®  obtained  by 

heating  the  tetrachloride  witb  manganese  dioxide  and  hydrochloric 
acid ;  when  crystallised  slowly  from  glacial  acetic  acid,  it  forms  thick, 
hard,  seemingly  monoclinic  foi*ms,  bat  when  crystallisation  proceeds 
slowly,  long  striated  needles  are  obtained.  It  is  readily  soluble  in 
benzene  and  hot  alcohol,  sparingly  soluble  in  ether,  and  melts  at 
ISO** ;  when  heated  above  this  temperature,  it  loses  chlorine.  This 
compound  is  tolerably  stable,  it  liberates  iodine  from  potassium  iodide 
only  slowly,  and  does  not  react  with  aniline ;  it  is  converted  into  tri- 
chior-a-naphthol  by  the  action  of  reducing  agents.  When  treated 
with  alkalis  in  alcoholic  solation,  the  ring  is  split,  and  an  acid, 
COOH-CsH^-CO-CCKCCla,  is  obtained,  which  is  identical  with  that 
produced  from  tetrachlorodiketonaphthalene  (this  vol.,  p.  490).  This 
acid  crystallises  from  dilute  alcohol,  or  dilute  acetic  acid,  in  colour- 
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less,  acate-angled  rbombohedra,  or  in  leaves  which  melt  at  127 — 128°. 
When  heated  with  concenti'ated  sulphuric  acid,  it  loses  hydrochloric 
acid,  and  is  converted  into  a  compound  which  s  probably  a  substituteii 
hjdrindenecarboxjlic  acid.  F.  S.  K. 

/3  -  Tetrabydronaphthylamine.  By  B.  Bamberger  and  R. 
MiJLLER  (Ber.,  21,  1112—1125;  compare  this  vol.,  pp.  159,  599).— In 
its  behaviour  towards  diazobenzene  chloride,  /3- tetrabydronaphthyl- 
amine resembles  the  non-aromatic  amines,  and  yields  a  diazoamtdu- 
derivative,  CioHu'NH'NaPh,  which  combines  with  picric  acid  in 
ethereal  solution  to  form  a  picrate  crystallising  in  lustrous,  ruby-red 
needles  and  melting  at  118°.  Diazoamidotetrahydro-/3-naphthylamine 
is  explosive,  is  volatile  with  steam,  and  when  heated  with  dilute  acids 
is  decomposed  for  the  most  part  into  nitrogen,  aniline,  and  dihydn>- 
naphthalene,  a  small  quantity  of  /8-tetrahydronaph thy! amine  and, 
probably,  phenol  being  also  formed.  The  tetrahydro-base  is  not 
attacked  when  boiled  even  for  a  day  with  hydrobromic  acid  (contain- 
ing 47  8  per  cent,  of  hydrogen  bromide),  but  when  heated  with  the 
acid  at  150 — 160°  is  slowly  decomposed  into  naphthalene,  ammonia, 
and  hydrogen ;  a  similar  result  is  also  obtained  by  heating  the  base 
in  sealed  tubes  at  80 — 100°  above  its  boiling  point  for  several  days. 
The  nitrite  does  not  decompose  below  160°,  but  when  heated  at  180 — 
190**  is  converted  into  nitrogen,  water,  and  dihydro naphthalene, 
together  with  some  ammonia  formed  by  a  secondary  reaction.  The 
aqueous  solution  of  a  mixture  of  the  tetrahydro-bnse  and  nitrous 
acid  in  molecular  proportion  is  not  afiPected  by  prolonged  boiling, 
and  only  suffers  decomposition  to  a  slight  extent  when  heated  at 
120 — 130°  for  20  hoars,  naphthalene  being  formed ;  the  solution  of 
a  similar  mixture  in  dilate  sulphuric  acid  (1  :  10)  is,  however,  less 
stable,  and  decomposes  on  warming  with  the  production  of  naphthalene 
and  a  small  quantity  of  an  oil.  The  formation  of  naphthalene,  taken 
in  conjunction  with  the  fact  that  a  certain  proportion  of  the  tetra- 
hydro-base remains  unchanged  in  these  decompositions,  renders  it 
probable  that  the  reaction  proceeds  normally  with  the  formation  of 
nitrogen,  water,  and  a  liydronaphthol,  which  then  decomposes  into 
water  and  dihydronaphthalene,  the  latter  being  finally  oxidised  to 
naphthalene  at  the  expense  of  a  portion  of  the  nitrous  acid.  To 
avoid  if  possible  this  secondary  reaction,  amyl  nitrite  was  employed 
as  the  diazotising  agent  instead  of  nitrous  acid,  with  the  result 
that  dihydronaphthalene,  amyl  alcohol,  nitrogen,  and  water  were 
obtained. 

Acetyltetrahydro-/3-naphthylamine  does  not  react  with  bromine  in 
chloroform  solution  at  0**,  from  which  the  authors  conclude  that  one  of 
the  two  benzene  nuclei  is  completely  hydrogenated.  To  determine 
which,  the  tetrahydro-base  was  oxidised  by  suspending  3  grams  in 
250  c.c.  of  water  containing  a  small  quantity  of  sodium  carbonate  in 
solution,  cooling  to  10 — 12°,  and  adding  in  small  quantities  at  a  time 
9  to  10  grams  of  a  4  per  cent,  permanganate  solution ;  much  ammonia 
escaped,  and  phthalic  acid,  together  with  Gabriel  and  Michael's  hydro- 
cinnamorthocarboxylic  acid,  C00H-C«H4*CH,-CH,-C00H  (Abstr., 
1878,  426;  this  vol.,  p.   150),  which  constitutes  the  chief   product 


Digiti 


ized  by  Google 


ORGANIC  CHEMISTRY.  713 

under  tbese  conditions,  were  obtained,  hence  /9-tetrahydronaphtliyl- 
amine  has  the  constitution  [H,  :  Hs  :  H,NH3  :  Ha  =  1  :  2  :  3  :  4]. 

Valeryl-P-naphlhylamine,  C|oH7*NH'CO'C4H»,  is  formed  in  small 
qnantity  by  the  action  of  sodium  on  a  boiling  solution  of  )3-naphthjl- 
amine  in  valeric  acid;  it  crystallises  in  long,  vitreous  prisms,  and 
melts  at  138•5^  W.  P.  W. 

Deriyatives  of  Diamido.«.naphthoL  By  S.  Meerson  (Ber.,  21, 
1 1 95—1 199).— IHafnido-a-naphthol  hydrochloride,  OH-CoHjfNH^HCl),, 
can  be  prepared  from  the  staunochloride  obtained  when  Martins' 
yellow  is  reduced  with  tin  and  hydrochloric  acid,  by  suspending  it  in 
water,  precipitating  the  tin  with  hydrogen  sulphide,  evaporating  the 
filtrate  in  a  vacuum,  and  treating  the  residue  with  concentrated 
hydrochloric  acid.  It  crystallises  in  colourless,  microscopic  tables,  and 
is  fairly  stable  in  the  dry  state.  When  treated  with  anhydrous 
sodium  acetate  and  acetic  anhydride,  it  is  converted  into  triacetyU 
diamida-at-naphthol,  CioHft(OA'c)(NHAc),,  which  crystallises  from 
acetic  acid  in  white,  microscopic  needles,  melts  at  280**  with  decom- 
position, and  is  insoluble  in  water,  sparingly  soluble  in  boiling 
alcohol.  It  dissolves  also  in  dilute  aqueous  potash  with  a  red  colour, 
and  is  oxidised  to  acetamidonaphthaquinone,  CwHaOj'NHAc,  when 
the  solution  is  acidified  with  hydrochloric  acid  and  treated  with  ferric 
chloride.  The  quinone  crystallises  fmm  alcohol  in  lustrous,  golden, 
yellow  scales,  and  melts  at  198°  with  decomposition. 

Nitrotriacetyldiamido-a-naphthol,  NOj*CioH4(OAc)*(N"HAc)2,  is  ob- 
tained when  triacetyldiamido-oi-naphthol  suspended  in  acetic  acid  is 
treated  in  the  cold  with  nitric  acid  (sp.  gr.  =  1*48)  until  solution 
occurs.  It  is  a  yellow,  granular  powder,  melts  at  236*  with  decom- 
position, and  on  oxidation  with  potassium  permanganate  yields 
phthalic  acid.  Fuming  hydrochloric  acid  dissolves  it  on  warming 
with   the  formation  of  nitrodiamidoethenyUa'Tiaphthol  hydrochloride^ 

CMe<{}>CioH4(N02)-NH„HCl  [0  :  N  :  NO,  :  NH,  =  1  :  2  :  3  :  4], 

which  crystallises  in  long,  slender,  lustrous,  citron-yellow  needles, 
and  yields  a  platinochlcmder  (Ci»H,N,0j)2,H,Pt01«,  crystallising  in 
dark>yellow  needles.  On  treatment  with  water,  the  hydrochloride 
decomposes,  yielding  the  hase^  which  has  a  beautiful  scarlet  colour, 
and  is  only  sparingly  soluble  in  alcohol ;  by  boiling  with  very  dilute 
aqueous  potash,  it  is  converted  intohydroxynitroethenylamidO'»-'naphthol, 

CMe<^j^>CioH|(NOa)'OH ;  this  crystallises  in  slender,  brown  needles, 

and  melts  at  163°  with  decomposition. 

Acetamidonaphthaquinoneacetimide,  NAcCmHjO'NHAc,  is  prepared 
by  the  action  of  anhydrous  sodium  acetate  and  acetic  anhydride  on 
diimido.«-naphthol  hydrochloride.  It  cirstallises  fiiom  alcohol  in 
thick,  dark-yellow  prisms,  and  melts  at  178^  with  decomposition.  On 
oxidation  with  nitric  acid  (sp.  gr.  =  1*48),  it  yields  the  acetamido- 
naphthaquinone  already  described,  and  on  treatment  with  bromine 
(1  mol.)in  acetic  acid  solution  is  converted  into  hromacetamidonaphtha' 
quinonej  CloHiOaBr'NHAc,  which  crystallises  from  alcohol  in  lustrous, 
golden-yellow  needles,  and  melts  at  205°  with  decomposition. 
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Action  of  Phosphorus  Pentachloride  on  a-Hydrox3maphthoic 
Acid.  By  R.  Wolffenstein  (JBer.,  21,  1186—1192  ;  compare  Abstr., 
1887,  963). — »-Carboxylnapkthylpho8phoric  acid, 

PO(OHVO-CioH«-COOH, 

is  prepared  either  by  heating  «-ehlorocarboxylnaphthylorthophos- 
phoric  dichloride  at  90°  for  several  days  until  the  weight  is  constant, 
or  by  allowing  it  to  remain  in  contact  with  water  for  three  weeks.  It 
crystallises  in  slender,  white  needles,  is  readily  soluble  in  acetone,  less 
soluble  in  benzene,  and  though  stable  when  dry,  decomposes  readily 
in  aqueous  solution  into  oe-hydroxynaphthoic  acid  and  phosphoric 
acid.  The  silver  salt,  CnHePOeAga,  and  lead  salt,  (C„HePO,),Pl>,, 
were  prepared ;  the  ammonium  salt  decomposes  in  aqueous  solution 
into  ammonium  ot-hydroxynaphthoate.  The  action  of  hot  acetic  acid 
on  the  dichloride  resembles  that  of  water,  since  a-carboxylnaphthyl- 
phosphoric  acid  is  first  formed,  and  this  on  further  heating  with  the 
acid  is  converted  into  «-hydroxynaphthoic  acid  and  phosphoric  acid. 

a-Chlorocarboxylnaphthylorthophosphoric  dichloride  when  treated 
with  absolute  alcohol  (5  mols.)  in  the  cold,  yields  a  diethyl  salt, 
PO(OEtVO-CioH«-CCl8,  which  is  crystalline,  melts  at  63°,  and  decom- 
poses  when  boiled  with  water.  Phosphorus  pentachloride  reacts  with 
the  dichloride  under  pressure  at  180**,  forming  a-chloronaphthdie  tri- 
chloride, CioHeCl'CCla.  This  crystallises  in  colourless  rhombohedra, 
melts  at  73°,  dissolves  readily  in  the  ordinary  solvents,  and  gives 
the  malachite-green  reaction  on  boiling  with  dimethyl  aniline  and 
zinc  chloride.  When  boiled  with  water  and  acetic  acid,  it  is  converted 
into  a  chloronaphthuic  acid,  C,oH«Cl-COOH  [probably  CI  :  COOH 
=  1:2],  which  crystallises  from  benzene  in  slender,  white  needles, 
melts  at  1 96°,  and  yields  /3-naphthoic  acid  on  treatment  with  sodium 
amalgam.  The  silver  salt,  CioH«Cl*COOAg,  and  calcium  salt, 
(CioH«Cl'COa)aCa  -f  2HaO,  of  this  acid  were  prepared. 

W.  P.  W. 

Anthranol.  By  F.  Goldmann  (Ber.,  21,  117t)— 1182).— Anthra- 
quinone  dichloride  is  obtained  when  a  chloroform  solution  of  anthranol 
is  treated  with  dry  chlorine.  It  crystallises  in  thin,  pale-yellow  mono- 
clinic  prisms,  a  :  h  :  c  =  0*7973  :  1  :  06262 ;  /3  =  72°  48' ;  faces  ob- 
served, ooP,  OP,  and  ~P ;  it  melts  at  132 — 134°,  and  is  identical  with 
Thomer  and  Zincke's  compound  (Abstr.,  1878,  231).  Anthraquinone 
dibromide  (Abstr.,  ]  887,  1049)  crystallises  in  pale-yellow,  monoclinio 
forms,  a:h:c  =  1*5009  :  1  :  1*4708 ;  jS  =  70°  43' ;  faces  observed, 
OP,  -P,  -hP,  i^?oo,  and  -I-2P2. 

When  finely  powdered  anthranol  (15  grams)  dissolved  as  far  as 
possible  in  boiling  aqueous  potash  (15  grams)  is  heated  with  an  excess 
of  ethyl  iodide  (40  grams)  in  a  reflux  apparatus  for  10  to  12  hours,  an 
oil  is  obtained  consisting  of  anthranyl  ethyl  ether  and  diethyl- 
anthrone ;  these  can  readily  be  separated,  as  the  former  is  dissolved 
whilst  the  latter  is  precipitated  in  a  crystalline  form  when  the  product 
is  treated  with  light  petroleum. 

C(OEt) 

Anthranyl  ethyl  ether,  CeH*^  |  yC^,  is  a  heavy,  yellow  oil, 

CH  — 
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and  dissolves  readily  in  benzene,  light  petroleum,  ether,  alcohol,  and 
acetic  acid,  yielding  solutions  showing  a  blue  fluorescence.  It  could 
not  be  crystallised.  On  oxidation  with  chromic  acid  in  acetic  acid,  it 
yields  anthraqninone,  and  when  dissolved  in  carbon  bisulphide  cooled 
at  15 — 20^  and  treated  with  bromine,  it  is  converted  into  a  yellow  ' 
or  red  crystalline  product  which  decomposes  at  the  ordinary  tempera- 
ture into  hydrogen  bromide  and  dihromantkranyl  ethyl  ether^ 

CuHTBra-OEt. 

This  forms  small,  colourless  crystals,  melts  at  116 — 117°,  decomposes 
with  the  evolation  of  bromine  and  hydrogen  bromide  on  further 
heating,  and  is  soluble  in  benzene.  On  oxidation  with  chromic  acid 
in  acetic  acid  solution,  it  yields  a  derivative,  CnHisO-^r,  which  crystal- 
lises from  benzene  and  light  petroleum  in  large  needles,  and  melts  at 
135 — 138°;  further  oxidation  converts  it  seemingly  into  bromanthra- 
quinone. 

I>iethylanthrone,G^<^Q^Q^Q^i^  crystallises  in  colourless  forms, 

melts  at  136*",  and  is  readily  soluble  in  benzene,  chloroform,  alcohol, 
and  ether,  soluble  in  light  petroleum,  and  insoluble  in  aqueous  alkalis. 
It  is  slowly  oxidised  to  anthraqninone  by  chromic  acid  in  acetic  acid 
solution,  does  not  react  with  bromine  in  carbon  bisulphide  solution, 
and  is  not  afPected  by  heating  at  180**  with  a  solution  of  hydrogen 
chloride  in  acetic  acid.  When  heated  with  hydriodio  acid  (sp.  gr. 
=  1*7)  and  amorphous  phosphorus  at  180 — 200**  for  three  hours,  it  is 

Pl^t* 
reduced  to  diethylhydroartthracene,  CeHi^p^r  >C«H4,  which  crystal- 
lises in  colourless  forms,  melts  at  48 — SO'*,  dissolves  readily  in  light 
petroleum,  benzene,  ether,  and  carbon  bisulphide,  and  is  oxidised  to 
diethylanthrone  by  chromic  acid  in  acetic  -acid  solution. 

W.  P.  W. 

Methyloxyanthranol.  By  C.  Liebermakn  (Ber.,  21, 1176).— The 
author  has  again  obtained  the  isomeric  methyloxyanthranol, 

OH-C^O-^CMe, 

(Abstr.,  1881,  608),  together  with  the  ordinary  form,  in  one  experi- 
ment in  which  oxyanthranol  was  allowed  to  remain  with  aqueoas 
soda  and  methyl  iodide  in  a  pressure  flask  for  a  week,  and  then  heated 
for  a  day  at  a  temperature  gradually  rising  to  70° ;  but  all  experi- 
ments to  determine  the  conditions  of  its  formation  have  failed,  since 
only  traces,  at  the  most,  of  the  compound  have  been  subsequently 
obtained.  The  colourless  needles  of  the  isomeride,  which  were  sepa- 
rated mechanically  from  the  yellow  scales  of  methyloxyanthranol, 
melted  at  98"^,  and  were  extremely  soluble  in  benzene  and  light  petro- 
leum. W.  P.  W. 

Ethylated  Hydroxyanthraqninones.  By  0.  Liebebmann  and 
Q.  Jellinek  (Ber.,  21,  1164—1171). — Liebermann  and  v.  Kostanecki 
have  stated  that  only  those  ethylated  hydroxyanthraquiuones  which 
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contain  two  free  hydroxyl-groups  in  the  alizarin  position  can  be  mor- 
danted on  fabrics  (Annalen,  240,  245).  In  order  to  obtain  evidence 
confirmatory  of  this  theory,  the  authors  have  ethylated  five  of  the 
hydroxyanthraqninones.  It  was  not  foand  possible  to.  prepare  tri- 
ethylated  derivatives  of  anthrapnrpurin,  flavopnrparin,  or  anthra- 
gallol,  although  mono-  and  di-ethylated  derivatives  were  readily 
obtained.  In  general  it  was  found  .that  ethylation  proceeded  the  more 
rapidly  the  greater  the  number  of  hydroxyl-groups  present,  and  the 
more  these  were  grouped  in  contiguous  positions  in  the  formnlsd  of 
the  compounds ;  moreover,  with  hydroxyanthraqninones  containing 
three  hydroxyl-grou  ps  in  .contiguous  positions  in  their  formulaa,  it 
was  found  that  the  hydroxyl-group  in  the  intermediate  position  was 
always  ethylated  first,  although  experiments  with  quinizarin  and 
/J-hydroxyanthraquinone  showed  that  there  was  no  perceptible  di£Per- 
once  in  the  ease  with  which  hydroxy  1-groups  respectively  in  the  a-  and 
;9-  positions  were  displaced  by  ethoxyl.  Spectroscopic  observations 
showed  that  in  solution  in  concentrated  sulphuric  ■  acid,  ethylated 
derivatives  gave  spectra  closely  resembling,  and  in  some  cases  identical 
with  those  of  the  corresponding  -hydroxyanthraciuinones. 

Ethylation  was  effected  in  two  ways,  either  by  heating  the  hydroxy- 
anthraquinone  at  80°  for  some  days  in  a  reflux  apparatus  with  dilute 
aqueous  potash  and  an  ^excess  of  ethyl  iodide,  or  by  heating  the  finely 
powdered  hydroxyanthraquibone  lead  salt,  dried  at  120°,  with  a  mix- 
ture of  anhydrous  benzene  and  ethyl  iodide  at  220*  for  16  hours;  the 
products  obtained  by  the  two  methods  were  not  always- identical.  The 
ethylated  derivatives  are  very  stable,  and  are  not  affected  by  boiling 
with  ammonia,  alkalis,  or  the  ordinary  solvents. 

Ethoxyanihraquinoney  CuHTOa'OEt,  forms  yellowisK^white  needles. 

Quinizarin  ethyl  'ether,  OEf  CwHeOa'OH,  crystallises  from  alcohol  in 
beautiful  carmine- needles,  melts  at  160 — 151®,  forms  a  soluble  barium 
salt,  and  is  sparingly  soluble  in  alkalis,  yielding  a  red  solution.  The 
rose-red  solution  in  sulphnric  acid  is  fluorescent,  as  are  the  correspond- 
ing solutions  of  quinizarin  and  its  diethyl  ether ;  moreover,  in  passing 
from  the  former  to  the  latter  the  colour  of  the  solutions  becomes 
more  blue,  just  as  is  the  case  with  eosin  and  its  ethyl  ether.  Quiniga- 
rin  diethyl  ether,  CuH602(OEt)2,  crystallises  in  yellow  needles  and 
melts  at  176—177°. 

Anthragallol  ethyl  ether,  CuHaOaCOEQa'OEt  [OEt  =  2],  prepared 
by  the  first  method,  crystallises  from  alcohol  in  small,  red  needles, 
melts  at  175°,  is  soluble  in  hot  alcohol,  benzene,  ether,  and  acetic  acid, 
dissolves  in  concentrated  sulphuric  acid  with  an  orange-yellow  colour, 
and  has  no  tinctorial  powers.  The  diethyl  ether,  CMH60i(0Et)j*0H, 
prepared  by  the  first  method,  forms  brown  needles,  melts  at  134°,  dis- 
solves in  concentrated  sulphuric  acid  with  an  orange  colour,  and  has 
no  tinctorial  powers.  Prepared  by  the  second  method,  anthragallol 
ethyl  ether  crystallises  from  alcohol  in  small,  red  needles,  melts  at 
245°,  is  sparingly  soluble  in  ether  and  alcohol,  and  dissolves  in  alkalis 
with  a  blue  colour,  yielding  solutions  which,  unlike  those  of  anthra- 
gallol, are  not  oxidised  on  exposure  to  air.  It  dissolves  in  concen- 
trated sulphuric  acid  with  a  reddish -brown  colour,  and  dyes  mordanted 
fabrics.     The  diethyl  ether  prepared  by  the  second  method  ciystal- 
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lises  from  aloohol  in  silkj,  citron-yellow  needles,  melts  at  198^,  is 
readily  soluble  in  ether  and  in  hot  alcohol,  benzene,  and  acetic  acid, 
dissolves  in  snlphnric  acid  with  a  reddish-yellow  colonr,  and  is  desti- 
tute of  tinctorial  powers. 

Anthrapvrpwrin  ethyl  ether^  Ci4H»0t(0H)j*0Et,  prepared  by  the 
first  method,  crystallises  from  alcohol  in  Vitreous,  orange-red  needles, 
melts  at  265°,  is  soluble  in  ether,  fto^  and  dissolves  in  concentrated 
Bttlphnrio  acid  with  a  reddish- violet  colour.  The  diethyl  ether^ 
Cutf50,(0Et),*0H,  orysfcallises  in  matted,  yellow  needles,  melts  at 
162'',  is  soluble  in  ether,  <fec.,  and  dissolves  in  concentrated  snlphnric 
acid  with  a  reddish-violet  colour.  The  ethyl  ether^  obtained  as  sole 
product  by  the  second  method,  is  deemed  identical  with  that  just 
described,  although  it  crystallises  in  brigM-yellow  needJas,  melts  at 
170°,  and  gives  a  reddish- violet  colour  with  concentrated  sulphuric 
acid.     These  derivatives  are  destitute  of  tinctorial  powers. 

Flavopurpwrtn  ethyl  ether^  CuH802(OH)t'OEt,  is  obtained  in  very 
small  quantity  by  the  first  method,  and  is  readily  soluhle  in  ether  and 
alcohol.  The  diethyl  ether^  Ci4H602(OEt)g'OH,  crystallises  from  dilute 
alcohol  in  lonff,  hair-like,  reddish-yellow  needles,  melts  at  209°,  is 
sparingly  soluble  in  ether  and  alcohol,  readily  soluble  in  hot  acetic* 
acid,  and  dissolves  in  concentrated  sulphuric  acid  with  a  blood-red 
colour.  This  derivative  is  the  sole  product  obtained  by  the  second 
method.     These  compounds  have  no  tinctorial  powers. 

Rufigallol  ethyl  ether,  CuH203tOH)3(OEt)8,  prepared  by  the  first 
method,  crystallises  in  long,  orange-red  needles,  melts  at  195°,  is 
sparingly  soluble  in  alcohol,  dissolves  in  concentrated  sulphuric  acid 
with  a  violet  colour,  and  is  destitute  of  tinctorial  powers. 

W.  P.W. 

Lenco-compoturds  firom  Anthraquinone  Dyes.  By  C.  Lieber- 
MAKN  (Ber.,  21,  1172—1174;  compare  this  vol.,  p.  492).— The  method 
of  simultaneously  reducing  and  acetylating  anthraquinone-derivatives 
by  means  of  zinc-dust,  sodium  acetate,  and  acetic  anhydride  has  been 
employed  in  the  preparation  of  the  following  compounds  : — 

/C(OAcl 

Diacetylhydroxyanthranol,  C^H^v   1  ^C«H4,  obtained  by  the 

^C(OAc)^ 
reduction  of  anthraquinone,  ciystallises  from  acetic  acid  in  colourless 
needles,  melts  at  260^  with  decomposition,  and  is  identical  with  the 
compound  prepai*ed  by  acetylating  hydroxyanthranol  (Abstr.,  1882, 
855). 

Diacetyhnethylhydroxyanthranol,  C6H2lCj(OAc)2lCaHsMe,  prepared 
by  the  reduction  of  methylanthracene  (m.  p.  =  177°),  crystallises  in 
scales  melting  at  217°. 

Pentacetylhydroxyanthranol^  C»H4!Cf(OAc)2!C«H(OAc)^  formed  by 
the  reduction  of  anthragalloi,  crystallises  from  dilute  alcohol  in 
needles,  and  melts  at  203°. 

Tetracetylhydroxyanthranoh  OAc'CeHs*C»(OAc)i!C«H8*OAc,  is  ob- 
tained, together  with  a  compound  which  is  soluble  in  50  per  cent, 
alcohol,  by  the  reduction  of  anthrafiavic  acid,  and  crystallises  from 
^acetic  acid  in  bilkj  needles  melting  at  274"*. 

Tetracetylhydroxyanthranolj    OAc*CeH3!Cj(OAc)2lC8H8'OAc,    forms 
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one  of  two  compounds  obtained  by  the  redaction  of  isoanthraflayic 
acid,  and  is  separated  bj  means  of  its  sparing  solubility  in  50  per 
cent,  acetic  acid.  It  crystallises  from  alcohol  in  needles  melting  at 
235— 240^ 

The  more  soluble  products,  which  are  simultaneously  formed 
during  the  reduction-acetylation  process,  seem  to  be  the  correspond* 
ing  peraoetylated  anthranols,  and  the  yield  of  these  is  increased  by 
increasing  the  duration  of  the  reaction.  Thus,  flavopurpurm  (tlua 
vol.,  p.  493)  forms  a  pentaceiylhydrozyanthranol  as  the  chief  pro* 
duct  under  the  ordinary  conditions,  but  when  the  redaction  is  con- 
tinued for  some  time  the  proportions  are  reversed,  and  the  tetracetyl* 
anthranol  becomes  the  chief  product.  The  tetraoetyl-derivative  melts 
not  at  103—105°,  but  at  250— 260^  W.  P.  W. 

Additive  Derivatives  of  Dianthryl.  By  H.  Sachse  (Ber.,  21, 
1183 — 1185). — Dichlorodianfhryloctochhride,  CKliuCUjCky  is  obtained, 
together  with  a  small  quantity  of  dichloranthracene  tetrachloride  by 
treating  a  solution  of  dianthryl  in  chlorofoim  with  the  calculated 
quantity  of  chlorine.  It  crystallises  in  white,  microscopic  scales,  and 
is  readily  soluble  in  chloroform,  benzene,  and  ether,  and  sparingly 
soluble  in  alcohol,  acetic  acid,  and  light  petroleum,  yielding  non- 
fluorescent  solutions  which  become  fluorescent  on  heating  owing  to 
the  decompohition  of  the  compound.  At  80**,  it  decomposes  without 
previous  fusion  with  the  evolution  of  hydrogen  chloride,  and  when 
heated  with  alcoholic  potash  for  1  to  2  hours  is  converted  into  hexa* 
chlorodiavfhryl,  CagHnCle.  This  crystallises  in  microscopic,  greenish- 
yellow  prisms,  melte  at  308 — 310**,  and  is  readily  soluble  in  benzene, 
sparingly  soluble  in  alcohol  and  acetic  acid,  yielding  fluorescent 
solutions. 

Dtbrvmodianthryl  ocfohromide,  Ca.HieBr2,Br8,  is  formed,  together 
with  a  small  quantity  of  dibromanthracene  tetrabromide,  when 
dianthryl  is  carefully  treated  with  bromine  in  the  cold.  It  crystallises 
in  microscopic  scales,  melts  at  156 — 160^  with  the  evolution  of 
bromine,  is  more  stable  than  the  octochloride,  and  dissolves  readily  in 
benzene  and  ether,  but  sparingly  in  alcohol  and  acetic  acid,  forming 
n  on -fluorescent  solutions.  "When  heated  with  alcoholic  potash,  a  sub- 
stitution-derivative, probably  hexabromodianthryl,  is  obtained  which 
crystallises  in  dark  yellow  prisms,  melts  at  above  800®,  and  dissolves 
in  acetic  acid,  yielding  a  fluorescent  solution.  W.  P.  W. 

Action  of  Acetic  Acid  on  Citrene.  By  J.  Lafont  (/.  Pharm. 
[5],  17,  106—108, 185— 188).— Essence  of  citron,  on  fractional  distil- 
lation,  yields  citrene,  C»H]e,  as  a  principal  product ;  this  boils  at  about 
178°,  and  has  a  rotatory  power  of  [«]d  =  +93''.  When  mixed  with 
1^  vols,  of  glacial  acetic  acid,  and  heated  on  the  water-bath  for 
48  hours  out  of  contact  with  air,  it  is  partly  converted  into  an 
acetate,  C,oHie,CtH40a,  which  distils  in  a  vacuum  at  140—14.3',  has  a 
sp.  gr.  of  0-9828  at  0\  and  a  rotatory  power  of  [«]d  =  +62**  30'; 
when  saponified  with  alcoholic  potash  at  100^  a  heavy  viscous  liquid, 
CioHie,HtO,  is  obtained  which  distils  at  126 — 128°,  under  a  preasoie  of 
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40  mm.,   and  has  the  distinct  odour  of  hyacinth  shown  by   Lisi^B 
terpilenol.     Its  rotatory  power  is  [«]d  =  +67**  30'. 

Citrene,  when  treated  with  formic  acid  in  the  cold  during  three 
months,  affords  some  cymene  and  a  componnd,  CmHss,  which  boils  at 
212°.  This  is  a  viscous,  yellow  substance  with  odour  resembling  that 
of  copaiba,  sp.  gr.  =  0'9404i  at  0** ;  it  does  not  affect  polarised  li^ht. 
Citrene  and  formic  acid  give  the  same  products  when  heated  at  lbo° 
in  a  sealed  tube  during  18  hours.  J'.  T. 

TerpinoL  By  G.  Bouchabdat  and  R.  Voirt  (Compt  rend.,  106, 
663— 666).— When  terpilenol,  boiling  at  172—176"  (Abstr.,  1887, 
677),  is  saturated  with  hydrogen  chloride  at  —26%  the  oxygen  oom-- 
pound,  for  which  the  authors  propose  the  name  terpane,  is  converted 
into  the  hydrochloride  2C|oHisO,HCl,  whilst  the  terpilenic  hydro- 
carbon forms  the  hydrochloride  CioHi«,2HGi.  If  the  liquid  is  not' 
cooled,  the  terpane  is  at  once  converted  into  the  dibydrochloride. 
When  the  compound  (CioHi§G)i,HCl  is  washed  with  water  at  0°,.  it  is 
decomposed  with  development  of  heat  and  liberation''of  terpane.  The 
hydrochloric  acid  is  removed  by  treatment  with  dilute  alkedi,  and  t lie 
terpane  is  distilled  under  a  pressure  of*  16  mm.  at  a  temperature  not 
exceeding  80°.  The  product  boils  at  78 — 79°  in  a  vacuum,  and  is 
impure,  but  yields  solid  ter^fane  if  cooled  to  —50 — 65° ;  the  formation  * 
of  crystals  being  accelerated  by  the  addition  of  a  'fragment  of  the 
terpane  from  eucalyptol.  This  terpane  boils  at  174°,  and  its  sp.  gr. 
(0*936  at  0**)  and  melting  point  (—3  to  -^1°)  are  identical  with  those 
of  terpane  from  eucalyptol  and  similar  natural  products.-  Its  odour 
recalb  that  of  menthol,  ^.  Hydrogen  chloride  converts  it  into  the 
crystalline  hydrochloride,  (OioHisO)2H01,  which  liquefies  in  a  vacuum 
or  under  water  with  liberation  of  terpane.  In  a  sealed  to  be,  it  decom-  - 
poses  spontaneously  into  CioHi«,2HCl,  -  GiaHisO  and  water.  When 
treated  with  an  ethereal  solutLen  of  bromine,  terpane  yields  a  granular 
cinnabar-red  product,  which  is  a  mixture  of  a  red  additive  product 
with  colourless  substitution-derivatives ;  this  reaetiou,  like  that  with 
hydrochloric  acid,  may  be  used  to  separate  terpane  from<  terpilenol 
but  requires  greater  precautions.  The  terpane  thus  obtained  always 
retains  a  small  quantity  of  a  hydrobromide  of  sp.  -gr.  above  0*977, 
analogous  to  but  more  stable  than  the  hydrochloride. 

It  follows  from  these  reactions  that  List's  terpilenol  consists  of 
inactive  crystalline  terpinol  or  terpol,  CiqHmO,  boiling  at  218°; 
terpane,  CioHwO,  boiling  at  176*  and  crystallising  at  —1°;  and 
inactive  t<erpilene,  CioHis. 

Terpane  differs  from  active  and  inactive  terpilenols  in  that  it  does 
not  combine  with  acids  or  anhydrides  to  form  ethereal  salts.  This 
confirms  Wallach's  observations,  and  supports  his  view  that  terpane 
is  the  ether  or  anhydride  of  terpene.  C.  H.  B. 

Oxidation  of  Hydrazocamphenes.  By  G.  Tanrst  (Gompt  rend., 
106,  660—662  and  749— 761).— If  a  cold  solution  of  «-hydrazK). 
camphene  in  1  per  cent,  sulpharic  acid  is  gradually  mixed  with 
standard  potassium  permanganate  solution  nntil  the  coloar  just  ceases 
to    be  discharged,    it    yields    a    blue    precipitate    of    azocamphene^ 
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C>oHmN40s.  This  is  dissolved  in  ether,  and  the  solution  first  washed 
with  water  and  with  dilute  soda  solution  and  then  evaporated  to 
dryness.  Azocamphene  thus  obtained  melts  at  153°,  and  is  insoluble  in 
water  but  very  soluble  in  cold  ether,  alcohol,  and  chloroform.  A 
60  per  cent,  ethereal  solution  gradually. deposits  a  white  crystalline 
powder  which  is  iusoluble  in -cold  alcohol  or  ether  .^ut  dissolves  on 
heating  with  formation  of  a  blue  solution.  IThe  Gvjstsls  beoome  blue  at 
80*^,  and  if  kept  at  this  temperature  for  .^ome  time  retrain  "their  solu- 
bility in  cold  alcohol  or.  ether.  The  white  crystals  have  ^be  same 
composition  as  the  blue  compound,  melt  «t  1:53'',  and  are  intc^ble  in 
cold  water  but  dissolve  in  their  own  weight  of  Chloroform,  the 
solution  becoming  blue.  It  is  evident  that  azocamphene  can  -exist  in 
two  modifications,  which  the  authi^  distinguishes  as  eycmaaocatnphene 
and  lettcazocamphene.  The  azocamphene  from  ./j-hydrazocamphene 
exiHts  only  in  the  form  of  f&  blue  resinous  mass.  Azocamphene  is 
neutral  to  litmus  and  does  .^notrgive  with  f erfio  ^chloride  theiiriolet 
coloration  characteristic  ol«the  h/^dpazocamphenes. 

At  a  temperature  somewhat  above  its  melting  point,  azocampbene 
decomposes  with  evolution  of.  oxides  of  nitrogen.  It  also 'decomposes 
when  heated  with  dilate  acidsi  or  even  with  water,  yielding  hydrazo- 
camphene  and  an  acid,»  C)2eH32N^09y.wliich  is  somewhat  .resinous,  and  is 
only  slightly  soluble  in  watery  but  dissolves  in  ether  or  ohJorofomu 
Its  salts  with  alkalis  ,and  alkaline  earths  are  soluble  in  water-;  ihe 
silver  salt  is  only  slightly  soluble.  Prolonged  boiling  with  twater 
decomposes  it  with  productionof  a  new  acid  which  is  insoluble  an  .ether 
and  has  a  high  .reta^ry  power. 

Concentrated  nitric  acid  acts  very /violently  .on  the  hydi«<iiQeam. 
phenes,  but  the  4ilated  acid  yields  the  blue  azocamphene,  %which, 
however,  rapidly  disappears.  When  the  reaction  has  mod<mted, 
strong  nitricacid  is  added,  and  the  product  is  crystallised  by  concen- 
tration and  -converted  into  the  calcium  salt,  which  is  -.recrystalUsed 
and  then  decomposed  by  hydrochloric  lacid.  The  terebefUhic  acid, 
CgHuOfl,  thus  obtained  forms  small  anhydrous  ^*homboidal  prisms, 
soluble  in  «8'2  parts  of  water  at  14*". and  in  23  parte  of  ether,  very 
soluble  in  alcohol,  but  insoluble  in  chloroform.  It  is  optically 
inactive,  ^melts  at  164°,  and  at  a  higher  temperature  loses 'Wat^,  and 
then  partially  decomposes.  When  small  quantities  lare  diatilled,  a 
syrupy  anhydride,  soluble  in  chloroform,  is .  obtained.  When  fused 
with  potash,  it  decomposes  above  240''  with  evolution  of  hydrogen  and 
production  of  acetate,  escalate,  and  formate. 

Terebenthic  acid  is  bihasic,  and  the  normal  salts  s>{  the  alkalis  and 
alkaline  earths  are  soluble  and  noU'Crystallisable.  The  acid  ammo- 
nium salt  forms  slender  needles  soluble  in  eight  parte. of  .water.  The 
acid  calcium  salt  is-only  v^ry  slightly  soluble  and  forms  microecopic 
crystals.  Neutral  solutions  of  tffl*ebenthates  ^ve  (precipitates  with 
solutions  of  silver,  copjper,  lead,  and.ii*on  (ferric),  hut  no  precipitates 
with  solutions  of  zinc,  cobalt,  <niokeI,  manganese,  or  mercury.  The 
silver  salt  is  granular,  the  copper  salt  is  a  blue-green  powder.  The 
normal  zinc  F^alt  is  soluble  and  non-crystalli sable ;  when  heated  with 
water  at  45°,  it  decomposes  into  a  soluble  acid  salt,  and  a  basic  salt  which 
is  insoluble  in  the  hot  liquid  but  is  partially  decomposed  when  the 
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liqtiid  cools,  and  yieldfl  a  eolation  whick,  if  concentrated,  coagalates  at 
24^,  but  becomes  limpid  again  when  cooled. 

Terebentbio  acid  is  obtained  from  both  «-  and  /S-bjdrazocampbene. 
Nitric  acid  also  produces  other  acids  less  rich  in  carbon  and  not  crys- 
tallisable. 

Monobydrated  snlpbnric  acid  has  no  action  on^  tbe  hydrazocam- 
pbenes  in  the  cold,  bnt  if  the  hydrazocamphene  is  treated  at  200** 
with  one-fifth  it-s  weight  of  acid  it  blackens,  swells^  dp,  and  evolves 
nitrogen  and  sulphnrons  anbydride.  When  the  residue  is  treated 
with  water  and  agitated  with  chloroform,  it  yields  dthydrocamphines, 
C^HsiNgOi,  which  are  also  formed^  together  with  an  alkaline  carbon- 
ate and  cyanide,  when  hydraaocamphenes  are  fused  with  potash. 

Chromic  acid  converts  hydrazocamphenes  intb  neutral  brown 
resinous  products,  insolublenn* water,. but*  soluble  in  alcohol,  ether,  and 
chloroform.  G.  H.  B. 

DiterebenthyL  By  A.  Bbnard  {fiorwpt.  rend.,  106,  856—858).— 
Diterebenthyl  waa  allowed  to  fall  drop  by  drop  into  an  iron  tube 
heated  to  incipient  redne&s.  Very  little  carbon  was  deposited,  but 
some  hydrogen,  mixed  with  ethylene  and  propylene,  was  given  off. 
The  fraction  of  the  product  boiling  below  70°  cont  lined  amylene  and 
hexylene,  pentane,  and  hexane.  The  fraction  at  70 — 78**  contains 
hexine,  and  that  at  100 — 110''  consists  chiefly  of  heptine.  The  most 
abundant  fraction  boils  at  150 — 180°,  and  contains  cymene  and  tere- 
benthene  hydrocarbons.-  It  is  evident  that  when  decomposed  by  heat 
diterebenthyl  yields  practically  the  same  prodiict  as  terebenthene  or 
essence  of  resin  obtained  by  the  distillation  of  colophony. 

Bromine  in  carbon  bisulphide  forms  the  unstable  derivative 
CwHaoBrj,  which,  when  heated  at  300°,  yields '  diterebenthylene,  a 
colourless,  slightly^ fluorescent,  thick  oily  liquid  which  boils  at  345 — 
350* ;  sp.  gr.  at  12°  =  0*9821 ;  rotatory  power  for  D  in  a  column 
1  cm.  long  =  +4°;  vapour-density,  9*3.  It  does  not  alter  wnen 
exposed  to  air,  and  ia  not  affected  by  hydrogen  chloride.  Bromine 
yields  the  compound  CsoHtiBri  as  a  deep-brown,  amorphous  mass. 
Well-cooled  fuming  nitric  acid  dissolves  the  hydrocai'bon  without 
evolution  of  niti*ogen  oxides,  and  on  adding  water  the  trinitro- 
derivative,  CaoH26(N02)8,  separates  as  a  bulky,  flocoulent,  yellow  preci- 
pitate. Gold  concentrated  sulphuric  acid  has  no  action,  but  the  hot 
acid  or,  better,  the  fuming  acid,  yields  a  sulphonic  acid,  GwHsr-SOsH, 
distinguished  from  diterebenthylsulphonic  acid  by  its  greater 
mobUity.  0.  H.  B. 

Camphor  Bases.  By  E.  Bambebgkb  (Ber.,  2\  1125—1131).— 
In  a  previous  paper  the  author  has  called  attention  to  >  the '  analogy 
existing  between  the  bases  of  the  caniphor-gronp  and  /3-tetrahydro- 
naphthylamine  (this  vol.,  p.  159).  This  is  well  shown  in  the  case  of 
bomylamine,  which,  like  ^-tetrahydronaphthylamine,  has  a  peculiar 
piperidine-like  odour,  is  strongly  alkaline,  and  reacts  with  diazo- 
benzene  chloride  to  yield  an  oil  having  properties  similar  to  those  of 
diazoamidotetrahydro-/3-naphthylamine  (compare  this  vol.,  p.  712). 
Bornylamine  nitrate  is  not  decomposed  by  prolonged  boiling  with 
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water,  and  noteworthy  quantities  escape  decomposition  when  a  10  per 
cent,  aqueous  solution  is  heated  at  130**  for  four  hours.  Finally,  just 
as  /3-tetrahydronaphthylamine  decomposes  into  naphthalene,  am- 
monia, and  hydrogen  (loc.  dt),  so  bornylaraine  seems  to  yield 
ammonia  and  either  camphor  or  its  decomposition  produots.  On 
Ihese  grounds,  the  author  considers  that  bomylamine  is  a  tetrahydro- 
derivative  of  an  aromatic  base,  and  is  probably  tetrahydrooarvacryi- 
amine.  From  this  it  follows  that  camphor,  which  yields  bomylamine 
on  ti'eatment  with  ammonium  formate  (Leackart  and  Bach,  Abatr., 
1887,  876),  a  reaction  involving,  as  Leuckart  has  shown,  the  dis- 
placement of  the  oxygen  present  in  the  carbonyl -group  by  hydrogen 
and  the  amido-group,  is  a  ketotetrahydrocymene  [Pr  :  0  :  Me  =s 
1:3:4]. 

Camphylamine,  which  Leuckart  (loc.  cit.)  regards  as  a  poaition- 
isomeride  of  bornylaraine,  differs  from  the  latter,  since  it  has  the 
properties  of  a  fatty  amine,  and  yields  a  liydroxy-derivative  in  the 
usual  way.  The  remainder  of  the  paper  is  devoted  to  a  diaenssion  of 
the  probable  formulae  of  the  anhydride  of  camphoroxime. 

Lactucerin.  By  0.  Hessb  (Annalen,  244,  268— 273).— The 
melting  point  df  .pure  «-lactucerol  varies.  If  the  temperature  is 
slowly  raised  it  melts  at  173",  but  if  it  is  rapidly  heated  it  melts  at 
181°.  The  diacetaie^  prepared  by  boiling  a  mixture  of  lactucerol  with 
acetic  anhydride. crystallises  in  plates  and  melts  at  198 — 200**.  The 
mem  acetate  melts  'between  202°  and  207°.  The  dihenzoate  is  freely 
soluble  in  ether,  chlowrform,  and  light  petroleum.     It  melts  at  156*. 

w.  c.  w, 

Apiole.  By  J.  GwsBERO  (Per.,  21,  1192— 1194).— When  apiole 
i^  boiled  with  alcoholic  potash,  a  compound  is  obtained,  which  crystal- 
lises in  satiny  scale.s,  and  has  the  same  percentage  composition  aa 
apiole  (compare  v.  Gerichten,  this  Journal,  1876,  ii,  683).  On  ozida* 
tion  with  nitric  acid  (sp.  gr.  =  1*48),  apiole  yields  oxalic  acid  and  a 
mVro-compound.  This  crystallises  in  lustrous,  golden  needles,  melts 
at  116^^,  and  on  redaction  with  stannous  chloride  and  alcoholio  hydro- 
gen chloride  is  converted  into  a  ba^e^  which  crystallises  from  waiter 
in  long,  yellow  needles,  melts  at  118°,  disf^olves  in  mineral  acids  with 
a  red  colour,  and  gives  with  ferric  chloride  a  violet  coloration  rabidly 
changing  to  blood- red.  The  picrate  of  the  base  crystallises  in  small, 
brown  scales ;  the  hydrochloride  is  an  indistinctly  crystalline  powder, 
and  the  ace/i/Z- derivative  crystallises  in  colourless  scales,  melts  at  260**, 
and  is  sparingly  sol  able  in  cold  alcohol  and  ether.  W.  P.  W. 

Emodin  in  Nephroma  Luaitanioa.  By  E.  Bachvann  (OAem. 
Centr.,  1888,  47,  from  B&r,  deut  Bot,  Oes.,  6,  192— 194).— The 
colouring  matter  obtained  from  this  lichen  behaves  towards  alkalis 
like  crysophanic  acid,  but  differs  from  the  latter  in  being  readily 
soluble  in  alcohol,  glacial  acetic  acid,  and  amyl  alcohol.  The  oolouring 
matter  agrees  most  closely  with  emodin,  a  substance  first  found  in 
rhubarb,  and  occarring  also  in  the  bark  and  berries  of  Bhamnus 
frangula.  J.  P.  L. 
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Chlorophyll.  By  J.  Wollhrim  (Ann.  Agnmm,,  14,  141—148, 
from  Bot.  Centr,,  32,  310). — The  author,  who  has  been  stadying  this 
substance  both  spectroficopically  and  chemically  for  some  time  past, 
given  the  following  px^liminary  notice  of  his  results : — 

The  fresh  solution  in  absoJute  alcohol  is  fluorescent,  whilst  the 
colouring  matter  in  the  fresh  leaf  is  not.  The  absorption-bands  are 
the  same  in  relative  intensity,  but  are  narrower,  and  a  little  displaced 
towards  the  blue  end  of  the  spectrum.  Faming  hydrochloric  and 
Qulphurio  acids  give  nun- fluorescent  solations  with  'absorption-bands 
exactly  like  those  of  the  fresh  leaf.  Ifc  is  therefore  evident  that  the 
colouring  matter  is  changed  by  the  action  of  alcohol.  On  adding 
water  to  the  acid  sblutions,  or  weak  acids  to  the  alcoholic  solution,  a 
greenish-brown  precipitate  is  obtained,  soluble  in  alcohol,  ether,  chloro- 
form, and  benzene,  giving  the  first  two  bands  like  the  fresh  tincture, 
the  band  111  more  feeble,  IV  stronger,  and  in  addition  a  flfth  band 
between  X  =  491  and  X  =s  509,  which  has  already  been  observed  in 
the  fresh  leaf,  but  which  appears  te  helong  to  a  second  absorbing 
substance.  Freeh  leaves  treated  with  alkalis  give  fluorescent  sola- 
tions with  absorption-bands  still  more  displaced  towards  the  blue,  and 
also  the  band  11 1  feebler  and  IV  stronger  than  in  the  tincture.  When 
the  alkaline  solution  is  gently  heated,  the  bands  are  restored  to  their 
normal  intensity,  and  the  flnoresoence  disappears,  bat  the  displacement 
of  the  bands  persists.  When  the  greenish- brown  precipitate  (ohloro- 
phyllane)  is  dissolved  in  pare  hydrochloric  acid,  the  green  solution 
(Fr^my's  phjllocyania)  again  gives  the  spectrum  of  the  fresh  tinc- 
ture. It  seems,  therefore,  ibat  certain  atoms  combined  during  the 
formation  of  chlorophyllane,  and  causing  the  reinforcement  of  band  IV, 
are  removed  or  substituted  under  the  influence  of  hydrochloric  acid. 
Water  gives  with  this  solution  another  precipitate  (phyllocyanic  acid), 
whose  alcoholic  solution  shows  a  strong  band  IV.  This  suggests  the 
entrance  of  hydroxyl  inte  the  combination.  The  spectrum  of  phyllo- 
cyanic acid  is  identical  with  that  of  chlorophyllane.  The  precipitate, 
redissolved  and  reprecipitated  many  times,  washed,  and  taken  up  by 
chloroform,  may  be  obtained  in  crystals  ;  after  many  crystallisations 
these  contain  no  iron  or  mineral  matter,  and  give  on  analysis 
numbers  corresponding  with  the  formula  GgeHiTNaOfi.  Phyllocyanic 
acid  is  a  compound  with  a  fatty  substance.  Its  ammoniacal  solu- 
tion being  precipitated  with  lead  acetate,  the  precipitate  extracted 
with  alcohol,  and  the  green  alcoholic  solution  decomposed  with 
hydrogen  sulphide,  the  reddish-brown  substance  is  left  in  the  alcoholic 
solution,  which  is  fluorescent,  and  gives  the  spectrum  of  clilorophyllane; 
whilst  the  band  V  has  disappeared,  showing  that  it  belonged  to  the 
fatty  substance  precipitated  by  the  lead  salt.  The  fatty  substance, 
whose  spectrum  coincides  with  that  of  xanthophyll,  is  no  other  than 
cholesterin.  The  red-brown  substance  thus  freed  from  oholesterin  is 
called  by  the  author  phyllorubin,  and  has  the  properties  of  an  alcohol. 
On  oxidation  it  behaves  exactly  like  the  bilirubin  of  the  bile,  becoming 
in  succession  blue,  violet,  red,  and  yellow.  Oxidised  with  precaution, 
it  yields  an  acid,  whose  copper  salt  shows  the  same  displacement  of 
absorption -bands  towards  the  blue  as  alkaline  chlorophyll.  This 
copper  salt  is  easily  formed,  and  is  the  substance  that  gives  the  fine 
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blae-green  non-flnorescent  coloar  to  vegetable  preparations  made  in 
copper  vessels; 

When  pbyllorubih  is  dissolved  in  chloroform  and  treated  with  a 
cnrrent  of  dry  hyd!X)gen  chloride,  phyllocyaniii  is  first  formed  (giving 
the  same  spectrnm  as  the  alcoholic  tincture  of  chlorophyll),  and 
afterwards  a  greenish-blue  colouring  matter,  the  spectrum  of  which 
is  identical  with  that  of  the  fresh  leaf.  The  same  substance  is  formed 
by  treating  phyllbrubin  withi  other  dehydrating  reagents,  such  as 
sulphuric  and  phosphoric  acids.  It  should  therefore  be  considered  as 
an  ether  (hydroxy-derivativeP).  Ill  separates  from  the  chloroform 
solution  in  crystalline  plates  mth  metallic  lustre,  and  its  behaviour 
with  reagents  is  the  same  as  that  of  chlorophyll.  The  chloroform 
solution  is  non-fluorescent,  but  either  alcohol  or  glycerol  gives  a 
fluorescent  solution  with  displaced  spectrum..  J.  M.  H.  M. 

Identity  of  Fhenylmethylpyrazoloneasobeniene  with  Fhenyi- 
IiydrazineketophenylmethylpymBOlone :  Ixmer  Azihydride 
Formation  of  Diphenylhydrazineacetylglyozylic  Aoid  and 
DiptaenylhydrazinediliydroKytartaric  Aoid.  By  L.  Knorr  (Ber., 
21,  1201— 1205).— Phenylmethylpyrazoloneazobenzene  (Abstr.,  1887, 
602)  is  identical  with  phenylhydrazinephenylmethylketopyraEolone 
(ibid.y  603)}  Both  compounds  melt  at  155° ;  they  crystallise  from 
hot  alcoh(^l  in  orange-red,  shining  needles,  which  dissolve  in  hot 
dilute  soda,,  forming  a  deep  yellow  solution,  from  which  they  are 
precipitated. in  the  form*  of  the^  sodium  salt  by  the  addition  of  strong 
soda.  When  the  alkaline  solution  of  either  compound  is  acidified, 
the  original  substance,  melting  at  155°,  is  obtained.  On  warming  a 
nitric  acid  solution  of  either  compound,  the  whole  suddenly  solidities 
to  a  mass  of  fine,  yellow  needles.    This  new  substance  is  phenylmethyU 

Jcetopyrazohnehydrazoney  NjHPh  =  ^K.no^'si'pC^,     Ite  Polubility  in 

soda  is  probably  owing  to  the  formation  of  the  sodium  salt  of  diphenyl- 
hydrazineacetylglyoxylic  acid,  and  on  acidifying  the  free  acid  is  con* 
verted  into  the  inner  anhydride.  Similarly,  on  acidifying,  an  alkaline 
solution  of  the  osazone  of  aceiylglyoxylic  acid  (lae.  cit.),  the  inner 
anhydride  phenylhydrazinephenylmetbylketopyrazolone  is  obtained. 

Diphenylbydrazinedehydroxy tartaric  acid  (Ziegler  and  Locher, 
Abstr.,  1887,  578)  is  converted  into  the-  inner  anhydride  when  its 
alkaline  solution  is  poured  into  acetic  acid,,  or  when  the  acid  is 
crystallised  from  acetic  acid.     This  anhydride,     • 


N.HPh:o<S§.^^Op?V. 


phenyllfydrazineketaphenylpyrazolonecarhoxyUc   aeidy.  melts   at    230 — 

232",  and  loses  1  mol.  of  carbonic  anhydride  when  carefully  heated 

at  230°;  a  brown  oil  is  thus  obtained,  which  solidifies  on  cooling, 

and  yields  brown-yellow  crystals,  melting  at  150^  after  recrystallisation 

from  alcohol.     This  compound  is  probably  phenylhydrazineketophenyl- 

CIA — N 
pyrazolone,  NiHPh*C<CnQ,jjpi.> ;  oii  heating  a  few  degrees  above 

230^,  it  is  completely  decomposed.    The  same  substance  appears  to  be 
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formed  by  boiling  tbe  oeazone  of  glyoxalcarboxylic  acid  (Nastvogel, 
Jnaug.  Diss.f  Wiirzbnrg,  ]887)  with  acetic  anhydride.  F.  S.  K. 

Fyrazoles  and  Fyrazollnes.    By  L.  Knobb  and  H.  Laubmakx 
(Ber.,  21,  1203— 1212).— l.S,b-Triphenylj>yrazole, 


<CH:CPh>^'^^ 


is  obtained-  hj  warming*  dibenzoylmethane  with  an  excess  of  phenyl- 
hydrazine..  It  crystallises  from  ether  in  large,  well-defined  plates, 
melting  at  1187 — 138^  and  from  dilnte  alcohol  in  leaflets  which  con- 
tain varying  quantities  of  alcohol,  according  to  the  concentration  of 
the  solation,  and  yield  the  pare  pyrazole  when  gently  heatecT.  It  is 
insoluble  in  water  and  diinte  acids,  sparingly  solnble  in  cold  ether  and 
alcohol,  bnt  dissolves  readily  in  hot  alcohol  or  ether,  in  chloroform, 
benzene,  and  glacial  acetic  acid.  Triphenylpyrazole  has  only  a  feebly 
basic  cbaracteiij  and  is-  completely  precipitated  from  its  solation  in 
concentrated  sulphuric  or  nitric  acid  by  the  addition  of  water.  It 
remains  unchanged  when  heated  with  20  pev  cent,  hydrochloric  acid 
at  about  300^ 

Triphenylpyrasioh  methiadide,  OnHi»NsI^  is  formed  when  the 
pyrazole  is  heated  with  an  excess  of  methyl  iodide  and  methyl  alcohol 
at  110**.  It  forms  white  needles,  which  melt  at  176°  with  decom- 
position, and  are  sparingly  soluble  in  cold,  more  readily  in  warm 
water.  It  dissolves  in  alcohol  and  chlorofoi'm,  but  is  insoluble  in 
alkalis,  ether,,  and  bensene.  When  heated,  it  yields  methyl  iodide  and 
triphenylpyrazole. 

Triphenylmethylpyrazihe,  "^rjH -CHPh  ^^^^'  ^^  produced  by  the 
action  of  sodium  on-  a  boiling  alcoholic  solution  of  the  preceding 
compound.  It  melts  at  109 — ILD**  or  when  placed  in  boiling  water; 
it  is  insolnble  in  water,  and  only  sparingly  soluble  in  cold  alcohol 
and  light  petroleum,,  bnt  dissolves  readily  in  hot  alcohol,  ether,  and 
benzene,  the  solutions  showing  a  slight  blue  fluorescence.  This  com- 
pound does  not  show  the  neaetions  of  pyrazolines,  and  it  yields  a 
brown  resinous  product  when  treated  with  concentrated  nitric  acid. 

Bromotriphenylpyrazole,  C2iHi5N2Br,  is  obtained  by  treating  a 
chloroform  solution  of  the  pyrasole  with  bromine.  It  crystallises 
from  alcohol  in  white,  shining,  silky  needles,  which  melt  at  142°, 
and  dissolve  readily  ini  ether,  benzene,  and  hot  alcohol,  bnt  are  inso- 
luble in  water  and  dilute  acids«  It  does  not  lose  bromine  when 
treated  with  aqueous  or  alcoholic  potash. 

NitrasotTiphenylpymzoley  CsiHioNsO,  is  formed  when  nitrous  acid  is 
passed  into  an  ethereal  solution  of  the  pyrazole.  It  crystallises  iu 
green  needles,,  which  melt  at  I83**i  &i^  sparingly  soluble  in  ether  and 
light  petroleum,  but  dissolve  readily  in  benzene  and  chloroform.  Au 
aqueous  or  sulphuric  acid  solution  of  nittx)us  acid  doea  not  act  on 
triphenylpyrazole: 

>  npTT — fi 

l»S,5'Triphenylpyrazolihe^  ^CH  •CHPh'^^^^'  ^®  obtained  by  re- 
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dnoing  triphenylpjrazole  wiih  sodium  and  aloohoU  or  by  warming  an 
alcoholic  solataon  of  benzalacetopheAone  with  phenylhydrazine.  It 
crystallises  in  needles,  melting  at  134 — 135^  dissolves  readily  in  ether, 
benzene,  hot  alcohol,  and  glacial  acetic  acid,  with  blue  fluorescence, 
bat  is  insoluble  in  water  and  dilute  acids.  It  is  only  acted  on  at  300^ 
by  a  20  per  cent,  solution  of  hydrochloric  acid,  and  a  solution  of  this 
compound  in  sulphuric  acid  is  turned  blue-green  by  a  drop  of  a  nitrite 
solution.  Triphenylpyrazole  is  formed  when  gaseous  nitrous  acid  is 
passed  into  an  ethereal  solution  of  this  compound  until  the  blue  fluo- 
rescence disappears ;  i£  the  gas  is  passed  for  a  longer  time,  the  yellow 
solution  becomes  deep  green,  and  nitrosotriphenylpyrazole  (see  above) 
is  obtained  ;  when,  howevec,  the  triphenylpyrazoline  is  just  covered 
with  a  small  quantity  of  ether  and  nitrons  acid  passed,  a  brownish- 
yellow,  indifferent  substance  is  produced.  This  compound  is  insoluble 
in  water,  acids,  and  alkaliB,  and  dissolves  very  sparingly  in  alcohol 
and  ether ;  it  is,  however,  readily  soluble  in  chloroform  and  bensene, 
and  crystallises  from  glacial  acetic  acid  in  forms  melting  at  175 — 
176^.  It  appears  to  be  witrotrtpJienylpyrtuoltne^  CtiHnNsOt.  The 
same  compound,  together  with  triphenylpyrazole,  is  produced  when 
triphenylpyrazoline,  in  ethereal  aelntion,  is  oxidised  with  nitric  acid. 

Triphenylpyrazoline  tribromide,  CfiHreN26r3,  is  obtained  by  treating 
a  chloroform  solution  of  triphenylpyrazoline  with  bromine.  It 
crystallises  from  ether,  alcohol,  or  light  petroleum,  in  small  needles, 
melting  at  179°,  and  is  reconverted  into  the  pyrazoline  by  nascent 
hydrogen.  F.  S.  K. 

LS-Diphenylpyraaoline,  By  H.  Laubxanv  (Ber.y  21,  1212*- 
1213). — l.^'Diphenylpyrazoline,  OisfiuNs,  can  be  obtained  by  distilling 
the  hydrazine  of  cinnamaldehyde  (Fischer,  Abstr,,  1884,  1151).  It 
crystallises  from  alcohol  or  light  petroleum  in  shining,  silky  needles, 
melting  at  137 — 138°.  It  is  insoluble  im  water,  sparingly  soluble  in 
li^ht  petroleum,  dissolves  more  readily  in  alcohol,  and  readUy  in 
ether,  benzene,  and  chloroform,  the  solutions  showing  a  slight  bine 
fluorescence.  It  gives  a  pyrazoline  reaction  similar  to  that  shown  by 
methyldiphenylpyrazoline  (Knorr  and  Blank,  Abstr.*  1885,  506). 
Acid  solutions  of  this  compound  are  coloured  magenta  by  oxidising 
agents.  F.  S.  K. 

Decomposition  of  Anilides  at  a  High  Temperature.    By  G. 

A.  BisGHOFF  (Ber.,  21,  1257—1265;  compare  Abstr.,  1883,  919).— 

jDiphenyldiJcetopiperazine,    PhN^pjT  .pQ^-NPh,  is  obtained  by  the 

action  of  aniline  on  chloracetic  acid  or«thyl  chloracetate. 

Phenylglycinphenylamidaeetie  acid,  NHPh-CHt'CO-NPh-CHt'COOH, 
and  methylphenylglycinanilide,  NHPh'CH«*CO*NPhMe,  are  also  pro* 
duced  by  acting  on  chloracetic  acid  with  aniline.  The  former  com- 
pound  is  also  formed  when  diphenyldiketopiperazine  is  boiled  with 
strong  acids  or  alkalis. 

Paratoluidine  cAZf^roceto^e,' C«H4Me'NH,'0'C0*CHjCl,  forma  colonr- 
less  crystals,  which  melt  at  97'5^  and  are  readily  soluble  in  alcohol 
and  ether. 
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CO*CH 

ParaditolyldiJcetopiperazine,  Ci'RMe'l^<^Q„  ^QQ^-NCeHiMe,  is  pro- 

dnced  when  the  preceding  oompoond  is  heated  ;  it  can  also  be  obtained 
from  ethyl  monochloracetate  and  paratolylglycirUoluide^ 

CcH4Me-NHCO-CH,-Nfl-C6H4Me. 

The  last-named  compound  crystallises  from  hot  alcohol  in  leafy 
forms  which  melt  at  Id^"*. 

Orthoioluidine  chloraoetate^  GbHisNOsGI,  melts  at  95^,  dissolves 
readily  in  alcohol  and  warm  water,  less  readily  in  ether. 

Orthoditolyldiketopiperazine  is  obtained  from  tolaidine  and  chlor- 
acetic  acid  or  ethyl  chloracetate.  By  heating  aniline  with  malic  acid,  a 

componnd,  P^^<rjQ.nH'-pxT«CO'^^^^»  ^®  produced.  Similarly  ethyl 
acetylenetetracarbozylic  acid  yields  a  compound, 

^COCH-CO, 

NPhvC        1  ^NPh, 

^CO-CH-CO^ 

and  ethyl  dicarbintetracarboxylic  acid  gives  a  componnd, 

The  above  compounds  will  be  more  fully  described  in  a  future  pub- 
lication. F.  S.  K. 

Pyridixie  Bases  from  Coal  tax.  By  J.  Mohlbr  (Ber.,  21, 1006— 
1016). — The  existence  of  a  pyridine  hydrate,  CftNHsjSHjO,  seems  to 
be  confirmed  by  the  author's  experiments.  ^-Picoline  was  isolated 
from  a  mixture  of  coal-tar  bases,  and  symmetrical  collidine  was 
obtained  from  the  same  source  by  fractional  precipitation  with  potas- 
sium ferrocyanide. 

Collidine  from  coal-tar  is  a  colonrless  liquid  which  does  not  change 
on  exposure  to  the  air.  It  dissolves  slowly  but  to  a  considerable 
extent  in  cold  water,  and  separates  again  almost  quantitatively  on 
warming.  The  mercurochloride,  C5H9Me3N,HCl,2Hg01t,  crystallises 
in  prisms  melting  at  15*7°,  and  is  only  sparingly  soluble  in  water. 
The  aurochloride,  CsHnN^UAuCU,  forms  long,  yellow  needles  which 
become  brittle  and  dull  on  exposure  to  the  air;  the  dry  salt  melts  at 
114—115°,  but  when  heated  under  water  it  changes  to  an  oil  at  a 
lower  temperature.  The  diehromate,  {CBHnN)a,H/;Jri07,  crystallises 
from  water  in  long,  yellow  prisms  which  decompose  at  190°,  and  are 
sensitive  to  light,  becoming  greyish-yellow  coloured  in  the  sunlight. 
The  ptcrate  crystallises  in  long,  silky  needles  melting  at  155 — 156°. 
The  sulphate,  nitrate,  and  hydrochloride  are  not  deliquescent.  The 
hydrochloride  forms  slender  needles  which  sublime,  with  partial 
decomposition,  without  melting.  The  sulphate  forms  transparent 
prisms  melting  at  203°.  The  nxi/rate  crystallises  in  hexagonal  leaves 
which  melt  above  300°  with  decomposition. 

Pyridine  ferrocyanide^  (C5H5N),,BJPe(CN)e  +  2H20,  forms  mono- 
clinic  prisms  in  combination  with  domes ;  it  is  more  sparingly  soluble 
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in  water  than  tbe  ferrocjanides  of  the  bomologoas  banes,  and  can  be 
employed  as  a  means  of  obtaining  pnre  pyridine.  Tbe  ferrocyanides 
of  the  picolines  are  very  readily  soluble,  that  of  ol*-  and  of  «Y-lntidine 
are  more  sparingly  solnble.  The  aqaeoas  solutions  of  tbe  ferro- 
cyanides are  tolerably  stable'in<  the  ould,  but  decompose  when  heated 
above  70^  F.  S.  K. 

Distillation  of  Salts  of  Fyridinecarbozylic  Acids.     By  F. 

Blad  (Ber.,  21,  1077— 1078).— Oh  dry  distillation,  the  copper  salt  of 
picolinic  acid  yields  an  oil  from  which  a  strong  base,  probably  «-«• 
dipyridyl,  was  isolated.  This  eomponnd  separates  from  water  in 
crystals  which  melt  at  7(f ;  it  is  sparingly  soluble  in  water,  but  dis-« 
solrea  readily  in  other  solventsf  F.  Si  K. 

Amide  of  Dihydroxyisoniootiziio  Add..  By  S.  Buhehanit 
{Ber,,  21,  1247— 1249).— Trichlorcitrazinarnide  (this  vol.,  p.  265) 
combines  with  aniline  to  form  a  compound,  GnHuNiOs,  which  is  a 
strong  base,  and  dissolves  yery  readily  in  hydrochloric  acid ;  it  has 
also  feebly  basic  properties  and  dissolves  in  ammonia.  It  is  very 
sparingly  soluble  in  alcohol,  and  is*  decomposed  when  boiled  with 
glacial  acetic  acid. 

A  crystalline  product,  C6H4N20ft,  is  obtained  by  heating  a  hydro- 
chloric acid  solution  of  the  preceding  compound.  This  substance  has 
acid  properties  and  dissolves  in  ammonia;  forming  a  yellow  solution  ; 
it  decomposes  on  heating,  and  its  aqueous  solution  is  turned  deep 
brown  by  ferric  chloride.  Silver  nitrate  precipitates  from  an  am- 
moniacal  solution  a  yellow,- gelatinous  precipitate  which  blackens  on 
heating.  Heated  with  potash,  ammonia  is  evolved,  and  a  salt  formed 
which  is  soluble  in  ether.  F.  S.  K. 

Qnlnolinesnlphonie  Adds.  By  A.  Glaus  (/.  pr.  Chem,  [2], 
37,  258—268;  compare  Abstr.,  1887,  737,  and  this  vol.,  pp.  296  and 
501). — When  quinoline  is  suiphonated  with  fuming  snlphuric  acid 
containing  from  10  to  20*  per  cent.,  of  anhydride  at  a  temperature  not 
exceeding  125 — 130**,  three  sulphonic  acids  are  formed:  the  meta-, 
the  ortho-,  and  an  acid  belonging  to  the  ana-series.  At  a  tempera- 
ture  of  between  170 — 180°  only  ihe  last  two  are  obtained.  These 
facts  explain  the  contradictory  statements  of  La  Coste  and  Valenr, 
and  Fisher,  Bedall,  and  Riemerschmied.  The  three  acids  may  be 
best  separated  by  the  fractional  crystallisation  either  of  the  free  acids 
or  of  their  barium  or  calcium  salts.  The  meta-acid  (4  mols.  H^O)  is 
the  most  soluble,  and  crystallises^  in  small  colourless  needles.  The 
potassium  (1^—2  mols.  H3O)  and  sodium  (3  mols.  H^O)  salts  are 
both  somewhat  hygroscopic.  The  calcium  salt  (4  mols.  HaO)  crystal- 
lises from  water  in  microscopic  noodles ;  the  barium  salt  (4  mols.  H,0) 
is  only  indistinctly  crystalline.  The  silver,  lead,  and  copper  salts  are 
described.  The  sulphochloride  forms  a  sticky  mass,  and  the  salphon- 
amide  an  indistinctly  crystalline  powder  melting  at  119''  (unoorr.). 
On  heating  the  silver  salt  with  ethyl  iodide  in  sealed  tubes  at  140^ 
the  ethyl  salt  C,NH.-SO,Et  is  formed.     It  melts  at  275''  (uncorr.). 

When  quinoUnemetasulphonic  acid  is  treated  with  bromine  in  the 
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cold,  additive  prodacts  of  little  stability  are  formed ;  wbilst  at  tlie 
temperature  of  the  water-bath,  the  snlphonic  gronp  i»  displaced  hy 
bromine.  A  dibromoquiDolJDe  -which  sublimes  in  needles  melting  at 
255^,  and  a  tribromoquindine  imelting  oA,  199*',  have  been  thns 
obtained. 

Qninolinemetasalphonic  acid  <when  fused  with  potash  yields  a 
hydroxyqtiinoline,  whieh  «oftens  at  165^  and  melts  below  200° ;  whilst 
the  ana-oomponnd  prepared  synthetically  from  amidobenzeuemeta- 
.snlphonic  acid  yields  an  hydroxyquinolinej  melting  sharply  at  224° 
(nncoar:). 

Sodium  quinolineorthosulphonate  crystallises  in  needles  with  5  mols. 
H2O,  the  potassium  salt  ^th  2  mols.  H^O,  and  the  copper  salt  in 
small  green  needles  witb  2  mols.  n2Q.     Tbe  lead  salt  is  anhydrous. 

QuinoHnecHrthosulphofnic  acid  cannot  be  direotly  brominated,  but 
bromoquinolineorthosul phonic  acid  may  be  obtained  hj  heating  ethyl 
orthoquinolinesnlphonate  with  bromine  in  sealed  trtbee  at  180°.  It 
decomposes  &t^(f  (without  previcndly  melting.  The  sodium  salt 
(1  mo).  H3O)  crystallises  in  needles ;  the  lead,  silver,  and  potassium 
salts  are  anhydrous.  The  copper  salt  (2  mols.  HaO)  forms  dark-green 
prisms.  The  sti4pbochloride  melts  at  68°,iihe  sulphonanude  at  185°, 
Mud-the  ethyl  salt,  €»H^rNSOsEt,  at  98^ 

On  tpeating  an  aqueous  solntion  tof  bromoquinolineovthosolphonic 
acid  with  bromine,  a  new  tribroonoqmnoUne  (Crystallising  in  yellow 
prisms  and  malting  -at  2Q5°  is  obtained.  G:.  T.  M. 

Cincboniline.  By  *E.  Junqflbisch  and  1!.  hiQER*(KJompt  rend., 
106.,  6b7--6G0).'^OinohoniUne,  CivSLu^iQ,  is  obtained  by  treating  4ihe 
dihydriodide  (this  vol.,  pp.  380  and  507)  with  sodium  hydroxide, 
which  is  then  agitated  with  ether.  The  ethereal  solution  is  washed 
^€h  water  and  concentrated,  when  it  deposits  bulky,  yellowish 
crystals,  whieh  are  purified  by  reciystallisation.  Ginchonili^ie  crys- 
tallises more  readily  than  its  isomerides,  and  forms  very  lavge, 
coloai4es8,  anhydrous,  rigiit  rhombcddal  prisms.  It  jnelts  without 
decomposition  at  130*4^,  and  distils  in  a  vacuum  without  undergoing^ 
rapid  alteration  ;  rotatoxy  power  of  a  I  per  cent,  sokition  in  alcohol 
of  e?"*  at  75°  [«]»  =  •4-53-22**;  in  ^J  a  per  cent,  solution  [-i]j>  i= 
+  50*3°.  In  a  1  per  cent,  solution  in  dilute  hydrochloric  aeid  containing 
2  mols.  HCl  for  .eaeh  molecule  of  ^ase  [aJd  =  +5915'' ;  if  4  onok. 
HCl  [«]d  =  +63*10°.  The  base  is  only  slightly  sc^luble  in  water, 
but  the  solution  is  strongly  alkaline  to  litmus  and  phenolphthaJe^. 
It  dissolves  readily  in  ethyl  and  methyl  alcohols,  chlovoform,  benzene, 
ether,  and  acetone.  It  reduces  potassium  permanganate  in  the  cold, 
and  when  decomposed  .by  heat  yields  the  same  paroducts  as  cin- 
chonine. 

Cinchoniline  forms  basic  saJts^which  are  feebly  alkaline  to  litmus  jund 
normal  ^ts  whioh  have  no  add  neaction ;  the  majority  of  the  salts.are 
very  soluble  in  «water,  and  have  a  remarkable  powier  of  forming  large 
crystals.  The  basic  hyd/poehloride,  Ci«HkN30,J3C1,  is  extremely  solu- 
ble even  in  cold  water,  but  ^crystaliises  from  the  ;syin;ipy  solutiosi  in 
very  large,  oblique,  rhumboidal  prisms  which  melt  with  decomposition 
at  226°.     In  «ji  aqueaaB.solutioin  oontaining  1  jtep  jQAut^  ,[«]j)  =  •jH'5'0'' 
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at  16°.  The  platinochloride  forms  smftll,  orange-yellow  prisms  con* 
taining  1  mol.  HjO;  the  anrochioride,  (Ci9H„NaO,2HCl,AnCls)a  + 
H,0,  crystallises  in  small,  bright  yellow,  highly  refractive  prisms. 
The  basic  hydrchromide^  Ci9HnNjO,HBr  +  3H»0,  is  much  less  Boluble 
than  the  basic  hydrochloride,  and  forms  long  prisms  which  melt  with 
decomposition  at  about  228"*.  The  hade  hydriodide  is  very  soluble  in 
water,  and  forms  short,  colourless  prisms  containing  1  mol.  HsO.  It 
melts  with  decomposition  at  about  221°.  The  normal  hydriodide^ 
obtained  by  adding  an  alkaline  iodide  to  a  normal  cinchoniline  salt, 
forms  short,  hard,  bright  yellow  anhydrous  pinsms,  insoluble  in  water 
containing  hydriodic  acid.     The  h<uio  thiocyanate^ 

CwHnNaCCNOH  +  H,0, 

forms  long,  silky,  efflorescent  needles  only  slightly  soluble  in  cold 
water ;  the  hoiic  chromaie  forms  an  oily  precipitate ;  the  basic  oxalate 
is  extremely  soluble,  and  crystallises  in  lai^e  prisms;  the  normal 
oxalate  is  likewise  Tery  soluble,  and  crystallises  in  needles;  the 
normal  picrate  is  amorphous. 

Cinchoniline  methiodidcj  Gi9HnNsO,MeI,  obtained  by  the  action  of 
methyl  iodide  on  the  base  in  presence  of  anhydrous  ether,  crystallises 
from  alcohol  in  shorty  highly  refractiye  prisms,  and  from  water  in 
long,  colourless  prisms.  Both  forms  are  anhydrous  and  melt  with 
decomposition  at  about  233°.  The  ethiodide,  obtained  in  a  similar 
manner,  crystallises  from  water  or  alcohol  in  highly  refractiye  prisms 
containing  1  mol.  H2O.  It  is  very*  soluble  in  water,  alcohol,  and 
chloroform,  but  is  insoluble  in  benzene  or  ether.  Cif^choniUne  etho- 
bromide  forma  hard  crystals,  and  is  soluble  in  alcohol,  but  insoluble  in 
ether.  C.  H.  B. 

Ptomaines.  By  O.,  di  CoNmcK  (Gompt.  rend.,  106,  868—861).— 
The  flesh  of  cuttle  Ush,.  with  the  sepia  bags  removed,  n^as  allowed  to 
putrefy,  and  the  allnloids  were  extracted  by  Oautier's  prooess. 
Several  of  the  ptomaines  described  by  Briefer  were  obtained,  and  two 
others  of  the  composition  CsHuN'  and  CioHi»N  respectively. 

The  alkaloid  CgHnN  is  a  somewhat  mobile,  yellowish,  strongly 
smelling  liquid,  very  soluble  in  water,  and  also  readily  soluble  in 
methyl  or  ethyl  alcohol,,  ether,  and  acetone.  When  dry,  it  boils 
without  decomposition  at  202°;  sp.  gr,  at'O*  =  0-9865.  When  exposed 
to  air,  it  becomes  brown  and  absorbs  moisture,  and  then  boils  at  a 
lower  temperature.  The  hydrochloride,  GbHiiN,HC1,  forms  deliques- 
cent, white  or  yellowish  radiating  masses,  very  soluble  in  water  at  all 
temperatures.  The  hyd/rchromide  is  similar,  but  is  less  deliquescent 
and  less  soluble.  The  platinoehloride,  (G8HiiN),,HtPtClt,  is  deep 
yellow  and  almost  insoluble  in  cold  water,  but  soluble  in  hot  water. 
It  is  somewhat  stable,  but  deoomposes  more  readily  than  the  platino- 
chlorides  of  the  pyridine  bases.  Water  at  80**  or  100®  deoomposes  it 
with  formation  of  a  pale  brown  powder  (G8QiiN)t,PtCl4i  insoluble  in 
cold  water,  and  almost  insoluble  in  hot  water.  The  aurochloride  is 
pale  yellow,  and  is  somewhat  stable  in  the  cold,  but  decomposes  on 
heating. 

The  salts  of  this  ptomaine  are  less  stable  than  those  of  the  pyridine 
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bases,  and  more  closely  resemble  the  salts  of  hydropyridines.  If  a 
cold  solntion  of  the  hydrochloride  is  mixed  with  excess  of  gold 
chloride,  some  gold  is  reduced.  C.  H.  B. 

Ptomaines.  By  I.  Guareschi  (GJiem,  OerUr.y  1888,  45,  from  Ann. 
Chim,  Farm.,  87, 237 — 249). — The  author  has  made  some  experiments 
with  the  object  of  exclading,  if  possible,  ihe  objection  that  has  been 
urged  with  regard  to  these  bases^  namely,  that  they  may  not  pre-exist, 
bat  arise  from  the  action  of  the  reaigents  (acid,  alcohol,  &c.)  used  in 
their  extraction.  From  putrid  fibrin,  he  has  obtained  a  very  satis- 
factory yield  of  a  base,  CjoHisN,  previously  described  by  him,  by 
making  the  mass  alkaline  with  baryta  in  the  cold,. and  extracting  with 
ether  and  chloroform.  This  base  pre-exists  in  the  pntrid  fibrin.  From 
the  chloroform  extract,  another  conapound,  GnHjoNsO^,  which  appears 
to  be  an  amido-acid,  was  obtained.  It  forms  beautiful,,  shining  plates 
melting  at  248 — 250'',  soluble  in  water  and  alcohol,  but  not  readily 
soluble  in  chloroform.  The  watery  solution  is  neutral  or  feebly  acid, 
and  gives  all  the  general  alkaloid  reactions.  When  a  weak  hydro- 
chloric acid  solution  of  the  base  is  precipitated  with  platinum,  chloride, 
the  platinochloride  of  the  base  OmHisN  is  formed.  J.  P..  L. 

A  Cadaveric   AKaloid  behaTlng    Uke  Btrsoehnine.     By  C. 

Amthor  (Ghem,  Oentr,,  1888,  43,  from  Ohem,  ZeU.,.  U,  288)ir— An 
alkaloid  with  strychnine-like  properties  has  twice  been  obtained  from 
parts  of  a  corpse  eight  days  old'. 

The  chief  differences  between  ^is  alkaloid  andP  strychnine  are : — 
(1)  It  is  less  poisenous  than  strychnine  when  injected  subcutaneously 
in  the  frog;  (2)  from  alkaline  solutions,. ether  dissolvee  but  a* very 
small  quantity,  wHereas  amyl  aloohol  dissolves  itr  easily  ;  (3)  the  taste 
is  less  bitter ;  (4)  the-  precipitates  with  potasffimn'  ferrocyanide  and 
ferricyanide,  potassium  chroma te  and  picric  aoid  are  amorphous,  tliose 
of  strychnine  crystfelline;  (6)  the* blue  colour  with  potassium  ohromate 
and  sulphuric  acid  is  less  persistent  and  less  puBe  than  the  colour 
formed  with  strychnine.  J.  F^  L- 

Hmnoglobin  of  Dog's  Blood..  Jl  JikqjSET'iZeit  physid.  Chem.^ 
Ifi,  285 — 288). — Hemoglobin  was  prepared  from  doge's  blood,  according 
to  the  method  adopted  by  Zinoffsky  (Abstr-.,  1886,.  165)  in  the  case  of 
horse^s  blood,  and  then  twice  recry stall ised..  Elementary  analysis 
gave  the  following  percentltge*  results,,  which  for  the  sake  of  com* 
parison  are  placed  side  by  side  with  the  nnmbers  obtained  by 
Zanoffsky : — 

HcBmoglobin  ot  Hemoglobin  of- 

dog..  hone  (Zinoffskj). 

C... 53-91t  5115 

H 6-62  6-76 

N 15'98<  17-94 

S 0-642  0-890 

Fe 0-833;  0  335 

O 22-62  23-43 

W.  D.  H. 


Digiti 


ized  by  Google 


732  ilBSTRAOTS  OP  OHBmOAL  PAPERS. 

Action  of  AUoxantin  on  Bilood,  By  N.  Kowaliwski  (Ghem. 
Centr.,  1887,  1296,  from  Med.  GeiUr,,  25,  658—659,  676— 678).— The 
author  refers  to  a  former  paper  (Absfcr^,  1887,  508)  regarding  the 
change  into  methsdmoglobin  that  hydroxyhasmoglobin  undergoes  by 
the  action  of  allozantin,  and  sh^ws  in  several  instances  how  this  change 
may  take  place  under  ihe  influence  of  reducing  agents.  By  the  action 
of  allozantin  en  bleed,  the  former  reduces  the  oxyhadmoglobin  to 
hiemoglobin,  and  is  oxidised  itself  to  such  compounds  as  are  able  to 
change  the  redueed  h»moglebin  into  methaemoglobin.         J,  W.  L. 


Physiological    Chemistry. 


Ghemiflti^  of  Fish';  Analysis  of  AmerioaA  Specimens.  By 
W.  O.  Atwater  (Amer,  G%em.  /.,  10, 1—20^  compare  this  vol.,  p.  308). 
— ^Tables  are  given  of  the  composition  of  the  flesh  of  fisfti,  showing 
mattexs  extracted  by  cold  water  and  not  coagulated ;  albumin  coagu- 
lated from  cold  water  extract;  gelatin  extracted  by  hot  water; 
insolmljle  'prortem-;  fata,  ash,  and  water;  also  tables  shewing  the 
amounts  of  phosphoric,  sulphuric,  and  hydrochloric  acide  in  the  ash. 
From  ihese  data,  tables  are  constructed  showing  the  relative  value  of 
various  fish  as  foods.  Analyses  are  also  giv^n  of  fresb  and  whele  flsh, 
and  'ef  saHed  and  cared,  or  canned  fish.  fl.  B. 

OaciUTence  of  Fluorine  in  the  Organism.    By  G.  Tammanv 

{ZeU.  pkyiiol  Ghem.,  12,  322— ^2G).— The  method  adopted  for  the 
quantitative 'estimation  of  fluorine  was  as  follows: — The  substance 
under  investigation  was  treated  vdth  powdered  quartz  and  sulphuric 
acid.  A  current  of  dry  air  carried  the  silicon  fluoride  so  &(rmed 
through  a  narrow  tube  .where  it  was  decomposed  with  steam  and  ihe 
silicic  acid  collected  on  the  walls  of  the  tube,  hydroflnosilieie  aeid 
being  also  formed ;  the  4atter  was  absorbed  in  aqueous  potash,  and 
eiiraporated  to  dryness-;  the  residue  was  taken  up  with  hydroehkric 
acid,  the  potassium  silioofluoride  preoipitwted  with  alcohol,  filtered, 
and  titrated  with  potassium  hydrexide  solution.  Fluorine  is  well 
^nown  to  be  a  constant  constituent  of  bene ;  it  is  also  known  to  ocoar 
in  ploughed  earth  and  in  meUA.  Horsford  (Annalen^  149«  202) 
found  weighaible  quimtities  of  fluorine  in  the  humaa  brain,  and 
Salm-Horstman  (Ann,  Phys,  Ghetn,  114,  510)  found  jbhat  certaiA 
plants  did  not  fully  .develop  in  the  absence  of  fluorine. 

In  tbe  present  research,  plants  grown  in  culture  liquids  whieh  did 
not  contain  fluorine,  were  found  to  die  quickly  when  "fluoritte  was 
Added  to  such  liquids ;  thus,  the  addition  of  01  gram  of  potassium, 
fluoride  per  litre  caused  <death  in  these  plants  in  12  hours. 

The  different  parts  of  the  egg  were  investigated ;  the  shell  eontained 
imponderable  traces  only;  the  white  contained  somewhat  larger 
traces,  but  still  imponderable*;  tLe  yoBs.  yielded  weighaiilB  quantities; 
84.  grams  of  fresh  yolk  4)entained  00009  gram  <»{  fluoriue.    Attention 
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IB  drawn  to  the  fact  that  the  brain  and  egg-jolk^  tiBsnes  that  contain 
mneh  phosphorus,  are  also  richest  in  flaorine.  In  other  experiments, 
brain,  cow's  milk,  and  blood  were  foand  to  contain  small  weighable 
qnantities  of  flaorine. 

From  these  experiments,  certain  conclnsions  are  drawn,  the  chief 
purport  of  which  is,  that  flaorine  is  of  JT^ater  physiolo^cal  impor- 
tanoe  in  the  animal  economy  than  has  hitherto  been  considered  to  be 
the  case.  W.  D.  H. 

Digestion  of  Albumin.  By  J.  Boas  (Ghem.  CerUr.,18S7,  1226, 
ftom  Zeit,  Klin.  Med.,  12,  231). — A  comparatire  stndy  of  the  three 
chief  products,  syntonin,  hemialbumose,  and  peptone,  of  the  artificial 
and  natural  digestion  of  albumin  has  been  made.  In  artificial 
digestion,  syntonin  is  formed  at  a  very  early  stafi^e  with  all  the  three 
kinds  of  albumin  experimented  on  (fibrin,  egg  albumin,  and  scraped 
meat)  ;  the  amount  formed,  however,  varies  considerably. 

Hemialbumose  is  a  constant  product  of  fibrin  digestion  and  a 
frequent  product,  though  in  much  smaller  quantity,  of  egg  albumin 
digestion ;  it  is  altogether  absent  in  the  digestion  of  meat.  Hemi- 
albumose must  be  regarded  more  as  a  bye-product  of  digestion  than 
as  an  intermediate  step  in  the  process,  for,  like  syntonin,  it  is  a 
product  of  the  action  of  acid.  Any  hemialboraose  formed  is  gradually 
converted  into  peptone,  ro  that  after  long  prolonged  artificial  diges- 
tion, syntonin  and  peptone,  the  first  and  last  terms  of  the  process, 
alone  are  present. 

As  far  as  the  products  are  concerned,  artificial  and  natural  digestion 
are  similar,  but  essential  differences  occur  in  the  time  of  appearance 
and  disappearance  of  the  various  modifications  of  prote'id.  The 
artificial  and  natural  digestion  of  fibrin  are  most  alike.  In  artificial 
digestion,  all  three  modifications  are  generally  present  from  the 
beginning  to  the  end  of  the  digestion,  but  towards  the  end  of  natnral 
digestion  peptone  is  the  almost  exclusive  piodoot.  J.  P.  L. 

Food  of  Larval  Bees.  By  A.  v.  Planta  (Zeit  physinl  Chem., 
12,  327 — 354). — The  substance  investigated  was  the  juice  or  pap,  the 
whitish  sticky  substance  which  the  working  bees  store  in  the  cells  of 
the  larvae  of  the  queens,  drones,  and  workers.  Leuokart  (Deutsche 
Bienenzeitungy  1854,  1855)  i*egarded  it  as  the  product  ot  the  true 
stomach  of  the  working  bees,  which  they  vomit  into  the  cells,  in  the 
same  way  that  honey  is  vomited  fi'om  the  honey-stomach.  Fischer 
and  others  regarded  it  as  the  product  of  the  salivary  glands  of  the 
bees.  Schonfeld,  in  numerous  papers,  i*efei*ences  to  which  are  given, 
has  more  reoently  shown  that  Leuckart's  original  view  is  the  correct 
one.  He  showed  that  the  saliva  can  be  easily  obtained  from  the 
salivary  glands  of  the  head  and  thorax,  and  that  it  is  very  different  from 
the  food-juice  deposited  in  the  cells  by  the  bees ;  and  that,  moreover, 
the  juice  is  similar,  both  chemically  and  microscopically,  to  the  contents 
of  the  bee's  true  stomach  ;  he  showed  also  from  the  consideration  of 
certain  anatomical  and  physiological  peculiarities  of  the  bee,  such  ss 
the  position  of  the  mouth,  the  inability  of  the  bee  to  spit,  4&c.,  that 
the  view  of  this  substance  being  saliva  is  quite  untenable.     Certain 
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observers  have  to  this  replied  that  a  bee  cannot  vomit  the  contents  of 
its  trae  stomach,  becaose  of  a  valve  which  intervenes  between 
it  and  the  honey-stomach ;  but  Schonfeld  has  shown  that  the  stmc* 
ture,  mistaken  by  these  observers  for  a  valve,  does  not  function  as 
one,  but  is  in  reality  an  internal  month,  over  which  the  animal  has 
voluntary  control,  and  by  means  of  which  it  is  able  to  eat  and  drink 
the  contents  of  the  honey  stomach  when  necessity  or  inclination 
arises.  By  light  pressure  on  the  stomach,  and  stretching  out  the 
animal's  neck,  the  contents  of  the  stomach  can  be  easily  pressed 
out. 

The  present  investigations  entirely  confirm  Schonfeld's  view  that 
this  substance  comes  from  the  bee's  stomach.  The  subject  was 
investigated  from  the  point  of  view  of  its  chemical  composition,  and 
also  care  was  taken  to  investigate,  individually,  the  juice  as  occurring 
in  the  cells  of  the  three  varieties  of  bees,  queens,  drones,  and 
workers. 

Some  preliminary  microscopical  examinations  of  this  substance 
yielded  the  following  results,  which  are  quite  in  accord  with  the 
subsequent  chemical  analyses: — 

1.  The  food  of  the  queen-bee  larvsB  is  the  same  during  the  whole 
of  the  larval  period ;  it  is  free  from  pollen  grains,  which  have  been 
reduced  to  a  thickish  but  homogeneous  juice  by  the  digestive  action  of 
the  bee's  stomach. 

2.  The  food  of  the  larval  drones  is  also,  during  the  first  four  days 
of  the  larval  period,  free  from  pollen,  and  appears  to  have  been  com- 
pletely digested  previously.  After  four  days  their  food  is  rich  in 
pollen  grains,  which  have,  however,  undergone  a  certain  amount  of 
digestion.  The  food  stufiE  of  the  larvfe  is  probably  formed  from  bee- 
bread. 

The  following  table  gives  the  average  percentages  obtained  from 
several  analyses  in  most  cases : — 


Food  stuff  of 


Queen-bees. 


Bronee. 


Workin^beee. 


Water 

Total  solids 

In  the  solids — 
Nitrogenous  material 

Fat 

Glucose 

Ash •. 


69-88 
80-62 


72-75 
27-25 


71-63 
28-87 


45-14 
18-55 

20-89 
4-06 


48-79 
8-82 

24-03 
2  02 


61-21 

6  84 

27-66 


All  kinds  are  thus  rich  in  nitrogen ;  all  were  of  a  greyish-white 
colour ;  that  of  the  queen-bee  was  the  stickiest,  that  of  the  workars 
the  most  fluid.  Peptone  appeared  to  be  absent ;  the  greater  part  of 
the  nitrogenous  matenal  present  was  proteid.  The  ethereal  extract 
was  in  all  cases  acid,  but  formic  acid  was  absent. 
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The  sugar  present  was,  in  all  oases,  inverfc-sagar,  whereas  the  sogar 
in  pollen  grains  is  invariably  cane-sugar. 

The  table  shows  certain  differences  in  the  composition  of  the 
different  kinds  of  larval  food,  more  especially  in  the  composition  of 
the  solids  present.  Its  composition  is,  moreover,  quite  different  from 
that  of  the  bee's  saliva,  which,  for  instance,  contains  no  sugar.  The 
difference  between  the  proportional  amount  of  the  different  solids 
present  in  the  different  forms  of  larval  food  is  a  constant  one,  and  no 
doubt  this  variation  has  in  view  the  particular  requirements  of  the 
larvae  in  question.  Certain  small  but  constant  differences  were  also 
observed  in  the  chemical  composition  of  the  food  of  the  larval  drones 
during  the  first  four  days  and  at  subsequent  periods. 

Not  only  is  there  a  difference  in  the  quality,  but  there  is  also  one 
in  the  quantity  of  the  food  supplied.  The  juice  from  100  queen-bee 
cells  yielded  3*6028  grams  of  dry  substance,  that  from  100  drones' 
cells  0-2612  gram,  that  from  100  workers'  cells  00474  gram. 

W.  D.  H. 

Foddering  of  Horses,  and  the  Giroulation  of  Mineral 
Matter  in  the  Horse.  By  E.  Wolff  and  others  (Bied.  CerUr., 
1888,  241 — 252). — The  question  as  to  whether  the  albuminoids 
digested  by  the  horse  were  really  of  higher  value  than  a  similar 
quantity  of  digested  carbohydrates  has  not  been  satisfactorily 
answered;  therefore  a  new  set  of  experiments  has  been  instituted 
with  fodder  rich  and  poor  in  nitrogen,  and  the  work  estimated  by  a 
dynamometer.  Analytical  tables  are  given  showing  the  composition 
of  the  food  and  the  manure  produced,  <Sx3.  The  results  obtained 
were :  the  digestible  albumin  has,  above  a  certain  minimum,  no  higher 
value  as  regards  power  of  producing  work  than  an  equal  quantity  of 
starch-meal,  or  the  starch  equivalent  of  digestible  cellulose  and  fat ; 
field  beans  and  maize  are  alike :  to  keep  a  horse  of  500  kilos,  weight 
in  health  and  doing  no  work,  420O  grams  weight  daily  of  fodder  is 
sufficient,  provided  that  at  least  one-half  consists  of  hay.  As  regards 
the  circulation  of  the  minerals  in  the  horse,  a  large  proportion  of  the 
lime  (60 — 100  grams)  is  excreted  as  carbonate  in  the  urine,  causing 
that  to  be  thick :  of  the  magnesia  one- third  to  two-fifths  of  the  total 
quantity  contained  in  the  fodder  appears  in  the  urine,  whereas  the 
alkalis  to  the  extent  of  30  per  cent,  of  the  total  is  voided  in  the  solids 
(sheep  5  per  cent.,  oxen  10  to  12  per  cent.).  The  phosphates  also 
and  the  silicates  are  found  altogether  in  the  solids,  whilst  chlorine 
appears  in  the  urine.  As  to  the  sulphates,  they  appear  for  the  most 
part  in  the  dung,  and  the  more  when  the  fodder  is  difficult  of  diges- 
tion and  not  too  poor  in  nitrogen.  The  amount  of  urine  voided  is 
influenced  <by  the  percentage  of  digestible  nitrogen  and  by  the 
quantity  of  salts  passing  into  the  urine.  E.  W,  P. 

Acetanilide  and  Acetotolnide  in  Relation  to  Animal  Meta- 
bolism. By  M.  Jaffe  and  P.  Hilbert  (Ztit.  physiol.  Ghem.,  12,  295 — 
321). — Schmiedeberg  {Arch.  /.  exjp,  Pathol,  u.  PhannakoL,  8)  has 
shown  that  aniline  is  probably  oxidised  in  the  body  of  the  dog  to  form 
paramidophenol,  which  is  passed  in  the  urine  in  combination  with 
sulphuric  acid.     A  fresb  examination  into  the  fat-e  of  aniline  com- 
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pounds  in  the  body  seemed  to  be  necessary,  as  it  is  known  that  tbe 
amido-fn^ronp  often'  appears  to  modify  tbe  fate  of  complex  aromatic 
raoleonles  in  tbe  organism.  Tbe  acetyl- derivative  of  aniline  (anti- 
febrin)  is  moreover  of  practical  interest  from  its  use  in  tberapentics. 
Experiments  were  made  on  dogs  and  rabbits,  the  nrine  of  these 
animals  being  examined  after  the  administration  of  these  snbstances ; 
the  crystalline  substances  separated  from  the  nrine  were  purified  by 
recrystallisation,  their  reactions  carefully  studied,  and  finally  they 
were  subjected  to  elementary  analysis.  The  following  are  the  results 
obtained : — 

1.  The  change  in  acetanilide  is  different  in  herbaceous  and  car- 
nivorous animals,  (a.)  In  the  rabbit,  it  is  oxidised  to  form  poramido* 
phenol,  with  complete  elimination  of  the  acetyl-group.  (h,)  In  dogs 
there  is  a  small  formation  of  paramidophenol,  but  the  chief  change 
consists  in  a  simultaneous  oxidation  of  the  aniline  residue  to  orth- 
amidophenol,  of  the  acetyl-group  to  oarboxyl,  and  next  a  union  occurs 
with  the  formation  of  phenylcarbamic  acid,  the  anhydride  of  which, 
orthohydroxycarbanil,  is  excreted  in  the  urine.  The  latter  can  be 
isolated  in  large  quantities  by  heating  extracts  of  that  secretion  with 
hydrochloric  acid. 

Both  in  rabbits  and  dogs,  the  metabolic  products  of  acetanilide  are 
excreted  in  combination  with  sulphuric  acid. 

2.  The  three  isomeric  acetotol aides  differ  in  their  chemical 
behaviour  in  the  animal  body,  (a.)  Paracetotoluide  is  changed  com- 
pletely into  paracetamidobenzoic  acid,  oxidation  being  limited  to  the 
methyl-group.  (6.)  Orthacetotoluide  undergoes  in  dogs  a  decom- 
position completely  analogous  to  that  suffered  by  acetanilide.  Whilst 
the  methyl-group  remains  intact,  a  phenol  is  formed  which  combines 
with  the  product  of  oxidation  of  the  acetyl-g^oup ;  the  end  (excreted) 
product  being  methyl  hydroxycarbanil  or  hydroxycarbamidocresol, 
which  may  be  retrarded  as  the  anhydride  of  hydroxycresylcarbamic 
acid;  this  product  in  the  urine  occurs  in  combination  with  sul- 
phuric acid,  and  rotates  the  plane  of  polarised  light  to  the  left, 
(c.)  Metacetotoluide  is  in  dogs. and  rabbits  oxidised  to  form  meiacet- 
amidobenzoic  acid,  which  is  passed  as  a  Isdvorotatory  compound  which 
was  not  further  investigated. 

3.  Of  the  three  isomeric  acetotoluides,  the  ortho-compound  is  the 
only  one  which  has  poisonous  properties. 

4.  The  para-  and  ortho- compounds  do  not  affect  the  body  tempera- 
ture ;  the  meta-compound  causes  a  lowering  of  the  temperature.  This 
shows  that  no  inference  can  be  drawn  from  the  chemical  constitution 
of  these  compounds,  as  to  their  efPect  on  body  temperatni'e,  for  orth- 
acetotoluide is  completely  analogous  to  antifebrin ;  it,  therefore,  might 
be  fairly  expected  to  have  antipyretic  properties  ;  but,  as  just  stated, 
experiment  shows  that  it  has  not.  W.  D.  H. 

Chylous  Pericardial  Fluid.  By  K.  Hasebrobk  (Zeit.  physioL 
Ckem.f  12,  289 — 294). — A  milky-looking  fluid  removed  from  the 
pericardium  (post-mortem)  of  a  patient  at  Strassburg  (the  clinical 
details  of  whose  case  are  briefly  given),  was  found  microscopically  to 
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contain  tho  liistologioal  elements  of  cHjle,  bat  it  did  not  yield  auj 
fibrin— even  when  a  drop  of  blood  was  added  to  it. 

Chemical  analysis  gave  the  following  resnlt  (in  parts  per  1000)  : — 

Water  892782 

Solids 103G12 

Proteids 73789 

Cholesterin 3340 

Lecithin 1771 

Fat 10767 

Alcohol-extractives 2048 

Water-extractives 2*555 

Salts   9-336 

On  comparing  these  numbers  with  those  which  are  the  results  of 
analyses  of  pericardial  fluid  by  other  observers,  the  following  table  is 
obtained : — 


1.  Present 
case. 

2.  (Qonip- 
Besanes). 

8.  (Wachs- 
muth). 

4.  (Hoppe- 
Seyler). 

Water 

892-782 
108-612 

78-789 

20-481 

9-386 

956  1 

44-9 

0-8 

24-7 

12-7 

6-7 

962-5 
37  5 

22-8 

961*78 

SoIidB 

88*22 

Fibrin 

Albumin 

£ztnM!tiTM 

Salts 

24-68 

The  solids  in  the  present  case  are  thus  far  in  excess  of  those  in 
ordinary  pericai-dial  fluids ;  the  large  amount  of  fat  is  equalled  only 
in  the  chyle  among  the  fluids  of  the  body. 

By  further  contrast  of  the  numbers  obtained  in  the  present  case 
with  those  in  the  very  few  existing  analyses  of  the  chyle,  or  of  chylous 
effusions  into  the  pleura  and  peritoneum,  it  is  found  that  there  is  a 
close  agreement  not  only  in  the  percentage  of  fat,  but  also  of  total 
solid  proteids,  ettiereal  extract  (cholesterin,  lecithin,  and  fat).  The 
conclusion  is  therefore  drawn  that  the  present  case  is  not  one  of  peri- 
carditis, but  of  effusion  from  the  lacteal  vessels  into  the  pericardii)  m 
(chylopericardium).  W.  D.  H. 

Toxic   Action   of  Alcohols   and   Artificial   Bouquets.    By 

Labobde  and  Maonan  (Chetn,  Centr.^  1888,  18,  from  J.  Pharm.  [5 J, 
16,  448 — 464).— The  following  are  the  chief  results  of  experiments  on 
dogs : — Ethyl  alcohol  from  all  souroes  was  found  to  have  the  same 
physiological  action.  Furf uraldehyde,  which  occurs  with  pyridine  and 
other  impurities  in  commercial  alcohols,  has  strong  toxic  properties. 
The  distillate  of  Jamaica  rum  boiling  at  83^,  when  injected  subcu- 
taneonsly,  causes  strong  convulsions. 

Salicaldehyde,  which  is  added  to  "Vermuth,"  "Bitter,"  and 
"  Essence  de  renie  de  Pres,*'  produces  strong  epileptic  convulsions. 
Methyl  salicylate,  which  is  used  as  a  substitute  for  oil  of  winter- 
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preen    in    "  Vermnth "  and   "  Bitter,"    also    produces    oonynlsionfi, 
although  not  of  an  epileptic  form. 

Finally,  benzonitrile  and  benzaldehyde,  which  are  added  in  small 
quantities  to  "  noyau,"  produce  tetanus  and  even  death. 

J.  P.  L. 

Ph3r8iological  Action  of  Nickel  Salts.  By  Labobde  and  A. 
RiCHB  (J.  Fkarm.  [5],  17,  1—11,  59—62,  97— 105).— The  action  of 
nickel  salts  on  the  animal  economy  has  been  investigated  with  very 
contradictory  results.  Experiments  were  made  on  rabbits,  &c.,  dogs 
and  frogs  by  additions  made  to  the  food  and  by  various  methods  of 
injection.  Nickel  sulphate,  injected  to  the  amount  of  0*5  to  1*0  gram 
per  kilo,  body- weight,  poisons  a  rabbit  or  dog.  From  0*5  to  3*0 
gram  passed  into  the  stomach  produced  vomiting  and  diarrhoea,  but 
ifc  is  hardly  possible  to  produce  death  this  way.  Nickel  is  considerably 
less  active  than  copper,  and  its  usual  application  in  everyday  life  may 
he  considered  uninjarious.  J.  T. 
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Sacchsuromyces  Ellipsoideus  and  its  Use  In  the  FreparatioA 
of  Wine  from  Barley.  By  G.  Jacquemtn  (Compt  rend,  106,  643— 
644). — Expenmeuts  have  been  made  to  determine  whether  saccharo- 
myces  ellipsoideus  is  a  stable  form  or  is  merely  an  abnormal  form  of 
beer  yeast  developed  nnder  special  conditions  and  liable  to  revert  to 
the  original  form  ;  but  these  experiments  are  not  yet  complete. 

The  action  of  elliptical  yeast  on  barley  wort  produced  a  liquid 
with  an  alcoholic  strength  of  6°  containing  60  grams  of  dry  extract 
and  3  grams  of  ash  per  litre.  It  had  the  following  percentage  com- 
position : — ^Alcohol,  4*80;  reducing  sugar,  I'OO;  dextrin,  3*00;  albu- 
minoids, Ac,  1*28;  glycerol,  0*20;  succinic  acid,  004;  acetic  acid, 
0'02 ;  potassium  hydrogen  tartrate,  025 ;  ash,  0'23 ;  water,  89*18. 
The  liquid  has  an  agreeable  flavour,  and  contains  a  greater  proportion 
of  albuminoids  and  phosphates  than  wine  from  grapes**  It  difFers 
from  the  latter  in  giving  an  abundant  precipitate  with  tannin.  The 
barley  may  be  partially  replaced  by  crushed  wheat.  Barley  and 
wheat  worts  are  cheaper  than  malt  worts,  and  give  products  of  equal 
quality.  To  obtain  a  liquid  with  an  alcoholic  strength  of  8*  or  10*,  it 
is  necessary  to  mix  the  wort  with  sugar  or  to  use  a  greater  proportion 
of  grain. 

In  these  experiments  it  was  found  that  the  elliptical  wine  yeast 
remained  stable  for  18  months,  and  it  would  therefore  seem  to  be 
quite  distinct  from  beer  yeast. 

When  the  wine  obtained  in  this  way  from  barley  is  distilled,  it 
yields  brandy  of  good  flRvonr,  whilst  the  brandy  from  wine  produced 
by  beer  yeast  has  a  bad  flavour.  C.  H.  B 
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Direct  Assimilation  of  Vegetable  Remains  by  Chlorophyll- 
containing  Plants.  By  L.  Koch  (Chem.  Gentr,,  1888, 13—14,  from 
£er.  deut.  hot  Ges.,  5,  350 — 364). — The  present  observations  relate 
to  the  saprophytic  mode  of  life  of  MelaTn/pyrum  pratenae.  The  author 
describes  the  development  of  the  root  oi^gans  upon  which  the  plant 
depends  for  its  close  attachment  to  the  nutritive  material.  Compared 
with  the  mother  root.,  they  form  moderately  large  balls,  the  thin- 
walled  polygonal  cells  of  which  are  filled  with  colourless,  protoplasmic 
bodies  of  a  curved  rod-like  form  which  appear  to  correspond  with  tho 
baoteroides  of  the  root- swellings  of  the  Leguminosaa.  Formed  starch 
is  not  present.  These  cells  play  the  part  of  reserve  stores,  and  they 
break  down  when  their  contents  are  used  up.  All  the  author's 
observations  lead  to  the  conclusion  that  MeUimpyrum  assimilates  dead 
and  not  living  parts  of  plants,  consequently  it  is  a  saprophyte  and  not 
a  parasite. 

As  the  plant  contains  large  quantities  of  chlorophyll  it  can  readily 
supply  its  wants  so  far  as  non-nitrogenous  food  is  concerned,  and  the 
nitrogenous  food  is  probably  supplied  by  the  material  stored  in  the 
polygonal  cells — a  conclusion  which  receives  some  support  from  the 
absence  of  formed  starch  in  these  cells.  J.  P.  L. 

Behaviour  of  Formose  in  contact  with  Vegetable  Cells 
Deprived  of  Starch.  By  G.  Wkhmeb  {Ann.  Agronom.,  14,  40 — 41, 
from  BoL  ZeU.y  45,  713). — This  research  bears  on  the  suggestion  that 
the  first  product  of  the  assimilation  of  carbonic  anhydride  in  the 
plant  cell  is  the  formgse  of  0.  Loew,  a  substance  formed  by  the  con« 
densation  of  formic  aldehyde,  and  having  a  sweet  taste,  the  power  of 
reduciog  Fehling's  solution,  and  some  colour  reactions  iu  common  with 
the  sugars.  lb  is,  however,  not  fermentable ;  is  without  action  on 
polarised  light ;  does  not  yield  the  same  acid  by  treatment  with  weak 
acids,  nor  the  same  substance  by  combination  with  phenylhydrazine 
as  the  true  carbohydrates  of  the  dextrose  class.  From  this  it  seems 
doubtful  whether  it  is  a  true  carbohydrate,  and  the  author's  experi- 
ments strengthen  this  doubt,  for  they  show  that  whereas  leaves 
deprived  of  starch  by  beiug  placed  fur  some  time  in  darkness  have 
the  power  of  forming  starch  when  placed  in  splutions  of  dextrose  and 
cane-sugar,  they  did  not  form  any  starch  when  placed  for  even  14  days 
in  a  5  per  cent,  solution  of  formose.  In  this  respect  formoso 
resembles  erythrol.  J.  M.  H.  M. 

Behaviour  of  Formose  in  Contact  with  Vegetable  Cells 
Deprived  of  Starch.  By  C.  Wbhmbr  (Bied^  Oentr.,  1888,  268).— 
The  leaves  of  Frctxinus  oimuSf  Rubia  tinctorum,  Syringa  vulgaris^  and 
Ccbcalia  suaveolens,  formed  no  starch  when  in  contact  with  a  5  to  10 
per  cent,  solution  of  formose  (from  formaldehyde),  whilst  starch  was 
formed  from  dextrose  and  saccharose,  confirming  the  results  previously 
given  (preceding  Abstract).  E.  W.  P. 

Absorption  of  Salts  by  Plants.  By  Bebthelot  and  O.  Andb^. 
(GompL  rend.,  106,  801—805  and  902— 906) .—AmaranttM  caudatus, 
A,  pyramidaliSf  and  Fortulacca  oleracea  were  grown  in  large  pots  Qon« 
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tnining  about  50  kilos,  of  earth  to  which  a  large  proportion  of  a 
Holable  potassium  salt  had  been  added,  care  being  taken  that  the 
quantity  of  water  present  was  sufficient  to  keep  the  whole  of  the  salt 
in  solution. 

FotcLssium  sulphate  was  added  in  the  proportion  of  395'4  grams  to 
45*5  kilos,  of  soil.  The  observations  afford  fxirther  evidence  of  the 
tendency  of  potaetsium  to  accumulate  in  the  leaves,  but  the  quantity 
of  potassium  salts  present  is  always  below  that  required  to  form  a 
saturated  solution.  If  this  limit  is  reached,  the  plant  dies.  The 
proportion  of  potassium  in  the  flowers  is  about  one*half ,  the  propor- 
tion  of  potassium  sulphate  about  one-tenth,  of  that  in  the  leaves.  On 
Aogust  2nd,  one-sixth  of  the  total  potassium  was  in  the  root,  one-fifth 
in  the  stalks,  and  one-third  in  the  flowers ;  on  September  20th,  one- 
fourth  was  in  the  root,  one-fifth  in  the  stalk,  a  tenth  in  the  flowers, 
and  half  in  the  leaves.  With  the  exception  of  the  flowers,  the  juices 
of  the  plant  become  richer  in  sulphates  as  they  travel  from  the  roots 
to  the  leaves. 

The  general  results  show  that  endosmoUc  or  other  changes  between 
the  soil  and  the  juices  of  the  plants  employed  obey  the  usual  law,  the 
solution  which  is  in  contact  with  the  roots  remaining  richer  than  the 
solution  which  passes  through  the  roots  into  the  plant.  This  is  the 
more  important,  since  in  Amarcmtus  the  proportion  of  nitrates  is  much 
higher  than  in  the  soil,  and  hence  these  salts  would  tend  to  pass  from 
the  plant  to  the  soil,  and  not  vice  versd.  The  low  proportion  of 
sulphates  in  the  stalks  of  Amaranttts  contrasts  strongly  with  the 
tendency  of  the  nitrates  to  accumulate  in  this  part  of  the  plant. 

Potasaiu^m  acetate  was  examined  in  a  similar  manner — 327*7  grams 
of  the  salt  being  added  to  45*o  kilos,  of  soil.  The  earth  became 
alkaline  owing  to  the  dooomposirion  of  part  of  the  acetate,  and  brown 
hnmous  substances  were  formed  which  at  first  interfered  with  the 
growth  of  the  plants.  The  following  results  were  obtained  on 
September  21st : — 

Root.  Stalk.  LeaYM.       Flowert. 

Moist  plant 8*9  118'3  38*1  208 

KaO,  absolute   0119  1529        0(536        0-231 

K2O,  relative 5*2  5*9  80  5*5 

The  total  quflntity  of  potassium  is  not  greater  than  in  the  same 
plants  grown  in  ordinary  soils;  its  accumulation  in  the  stalks  is  in 
agreement  with  the  antbors'  previous  observations  {Anti,  Chim,  Phys, 
[6],  6,  547).  The  proportions  in  different  parts  of  the  plants  are 
within  the  limits  of  variation  in  Amarantus  under  ordinary  conditions, 
and  hence  it  follows  that  the  presence  of  a  large  quantity  of  potassium 
in  the  soil  in  a  readily  aRsimilable  form  has  no  marked  influence  on 
the  absorption  of  this  element  by  the  plant. 

Poiassmm  nitrate  was  added  in  the  proportion  of  361*5  grams  per 
45*5  kilos,  of  soil.  As  in  the  other  experiments,  the  total  quantity  of 
potassium  in  the  plant  and  its  general  distribution  were  not  affected 
by  the  presence  of  the  large  quantity  of  a  potassium  salt  in  the  soil. 
On  September  2l8t,  a  plant  with  a  lew  flowers  gave  the  following 
results : — 
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Soot.  Stftlk.  Leayes.  Flowers. 

Moist  plant 66-4  883-8  124-5  13-3 

K,0,  total 0-897        6444        2490  0187 

K«0,  relative 61  Tl  6*8  4-6 

These  and  other  observations  show  that  when  the  plant  flowers  the 
relative  proportion  of  nitrates  diminishes.  A  comparison  of  these 
results  with  those  obtained  with  Amarantui  growing  in  fields  (A/m. 
Ghim,  Pkys.  [6],  8,  56)  shows  that  the  formation  of  potassium  nitrate 
depends  chiefly  on  the  period  of  growth  of  the  plant  and  not  on  the 
proportion  of  this  salt  existing  in  the  soil.  It  attains  the  same  order 
of  magnitude  in  natural  soils  in  which  the  ratio  of  nitrate  to  water 
is  small  as  it  does  in  artificial  soils  in  which  this  ratio  is  very  high, 
and  hence  is  not  dependent  on  the  degree  of  saturation  of  the  water 
in  the  soil.  In  the  experiments  described,  the  concentration  of  the 
nitrate  solution  in  the  soil  was  much  greater  than  the  possible  con- 
centration of  the  solution  in  the  plant,  whilst  in  the  former  experi- 
ments  the  solution  in  the  plant  itself  was  much  stronger  than  the 
solution  in  the  soil.  It  obviously  cannot  be  assumed  that  the  nitrates 
are  absorbed  from  the  soil,  but  they  must  be  formed  in  the  plant 
itself.  C.  H.  B. 

Production  of  Oxygen  by  Oreen  Cells.  By  N.  Pringsheim 
(Ann.  Agronom.y  14,  41—43,  iromBer.  deut  hot.  Oes,,  6,  294—307).— 
The  author,  from  his  microscopical  researches  on  the  assimilation  of 
carbonic  anhydride  by  plants,  concludes  that  the  disengagemenfc  of 
oxygen,  and  decomposition  of  carbonic  anhydride,  hitherto  considered 
as  two  manifestations  of  one  and  the  same  vital  act,  are  really  two 
separate  phenomena,  not  simultaneous,  and  taking  place  in  different 
spots,  the  latter  occurring  first  in  the  interior,  and  the  former  after- 
wards on  the  surface,  of  the  living  cell.  He  supposes  a  third 
substance  formed,  or  set  at  liberty,  as  the  result  of  the  decomposition 
of  the  carbonic  anhydride,  and  having  the  power  of  giving  up  oxygen 
when  it  arrives  at  the  surface  of  the  cell.  J.  M.  H.  M. 

Oxidation  in  the  Plant.  By  J.  B  bines  (Ann.  Agronom.^  14, 
43—45,  from  Ber.  deut  hot  Qes.,  5,  216— 220).— The  author  considers 
that  respiration  is  a  purely  chemical  and  not  a  vital  phenomenon,  aud 
cites  in  support  the  fact  that  respiration  is  not  arrested  by  the  death 
of  the  cell,  but  that  leaves  killed  by  a  prolonged  exposure  to  ether 
vapour  continue  to  emit  carbonic  anhydride  a  long  time  after  death. 
Another  explanation  of  this  fact  is  given  in  the  following  Abstract. 

J.  M.  H.  M. 

Continuation  of  Respiration  in  Dead  Vegetable  Cells.    By 

W.  JoHANNSEN  (Arm.  Agronom.,  14,  134,  from  Bot  Zeit,  1887,  162). — 
The  evolution  of  carbonic  anhydride  due  to  respiration  diminishes 
gradually  in  a  dying  plant,  and  ceases  at  the  point  of  death.  Oxida- 
tion recommences  in  the  dead  cells  after  a  little  time,  but  only  as  the 
ordinary  oxidation  of  dead  matter,  due  either  to  bacteria  or  to  purely 
chemical  agencies.  The  two  phenomena  may  be  distinguished  thus : 
i{  a  living  cell  is  depriyed  of  free  oxygen,  carbonic  anhydride  continues 
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to  be  evolved  by  intramolecular  respiration.     If  a  dead  cell  be  placed 
in  the  same  conditions  thid  does  not  take  place.  J*  M.  H.  M. 

Assimilation  and  Expiration  of  Plants.  By  TJ.  Kreuslir 
(Bied.  GenPr.,  1888, 265 — 267). — This  set  of  experiments  was  instituted 
to  ascertain  the  influence  of  lower  temperatures  on  the  assimilation 
of  plants.  The  plants  observed  were  bramble,  bean,  castor-oil,  and 
cherry  laurel,  the  conditions  of  experiment  and  the  methods  employed 
were  the  same  as  on  former  occasions  (this  vol.,  p.  186),  but  the 
temperatures  were  lower.  At  0',  the  exhalation  of  carbonic  anhydride 
was  17  to  20  per  cent,  of  that  which  occurs  at  20®  in  the  case  of  the 
laurel  and  castor-oil  plant ;  in  the  case  of  the  bramble,  the  exhalation 
was  only  one-half  of  that  at  10°.  Assimilation  at  0*  is  for  the 
laurel  only  8  per  cent,  of  the  possible  maximum.  B.  W.  P. 

Absorption  of  Nitrogen  by  Plants.  By  Hblbiegbl  and  Will- 
FARTH  (Bled,  Gentr.y  1888,  228 — 230). — Experiments  were  made  in 
boxes  in  which  were  sown  oats,  peas,  buckwheat,  he.  It  was  found 
that  those  of  the  order  Papilionctceoe  were  able  to  grow  and  flourish 
long  after  all  the  nitrogen  present  in  the  soil  had  been  absorbed  hy 
them,  whereas  oats,  <&c.,  only  grew  as  long  as  there  was  any  of  the 
nitrogen  left  that  had  been  originally  contained  in  the  seed,  Ac. 

E.  W.  P. 

Inflnence  of  Camphor  on  the  Germination  of  Seeds.  By  A. 
BtJRGERSTEiN  (Landw,  VersuchS'Stat,.,  1888,  1 — 18). —  Commencing 
with  a  resume  of  the  work  done  by  Vogel,  Wilhelm,  and  Nobbe,  and 
having  pointed  out  the  disagreement  which  exists  between  the  results 
obtained,  the  author  passes  on  to  an  account  of  his  own  experiments 
in  which  seeds  of  different  ages  and  varieties  of  plants  were  grown 
and  watered  with  a  solution  of  camphor,  time  was  also  introduced 
as  a  factor  in  these  experiments,  the  results  being  that  camphor- 
water  has  an  influence  on  germination,  the  influence  depending  on 
the  time.  A  preliminary  soaking  in  camphor-water  has  a  detrimental 
effect  on  all  seeds  of  whatever  kind  or  quality  they  be,  and  this 
influence  consists  in  a  retardation  of  the  process  of  germination,  in  a 
reduction  in  the  percentage  of  germination,  and  in  a  reduction  in  the 
length  of  the  sprouts  during  the  earlier  periods ;  moreover,  absorption 
of  camphor-water  for  only  12  hours  weakens  the  germinative  power. 
When  the  period  of  soaking  was  only  1  to  12  hours,  then  out  of 
27  seeds,  8  were  accelerated  in  their  growth,  and  9  retarded  in  germi- 
nation, whilst  the  remaining  10  were  apparently  alike  as  regards 
camphor  compared  with  distilled  water.  No  apparent  change  from 
normal  colour  was  noticeable — the  author  cannot  agree  that  camphor 
revivifies  the  germinative  power  of  seeds,  as  Yogel  states. 

E.  W.  P. 

Distribntion  of  the  Ash  in  Trees.  By  Weber  {Ann,  Agronomy 
14, 143—144,  from  Bot,  Gcntr,,  32, 314).— A  beech-tree,  150  years  old, 
having  been  felled,  a  slice  was  cut  off  at  evevj  5  metres  of  height, 
and  from  each  slice  were  separated  the  layers  corresponding  to  30 
annual  ligneous  rings.  Analyses  of  the  samples  thus  taken,  showed 
that  in  a  zone  of  the  same  age  the  quantity  of  ash  increases  regularly 
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from  the  base  of  the  tmnk  to  the  snmmit.  At  the  lower  part  of  the 
trunk  the  ash  increases  from  the  periphery  to  the  centre  up  to  a 
certain  limit,  beyond  which  it  decreases  towards  the  axis.  In  the 
slices  cut  off  higher  np  the  tmnk,  the  increase  of  ash  from  periphery 
to  centre  goes  on  right  through  the  section.  The  bark  is  mach  richer 
in  ash  than  the  wood. 

As  regards  the  composition  of  the  ash,  the  potash  increases  from 
the  exterior  to  the  interior  (from  28  to  43  per  cent.)  whilst  the 
phosphoric  acid,  snlpharic  acid,  and  magnesia  diminish  in  the  same 
direction,  the  magnesia  falling:  from  29  to  11  per  cent,  and  the  phos- 
phoric aoid  from  8  to  2  per  cent.  The  variation  in  the  lime  is  slight 
and  irregular.  In  the  bark,  lime  predominates  greatly,  amounting  to 
82  per  cent.,  whilst  the  potash,  magnesia,  and  phosphonc  acid  amount 
only  to  4  to  1  per  cent.  J.  M.  H.  M. 

Phosphoras  and  Phosphorio  Acid  in  Plants.  By  Bbbthbdot  and 
Q.AixDR^(GompLrend.i  106,  711 — 716). — ^Experiments  with  Afnaranius 
caudatus  and  A,  pyramidalisy  protected  from  rain  but  freely  exposed 
to  the  air,  show  that  the  plant  absorbs  both  phosphorus  and  potassium 
from  the  soil  in  the  early  stages  of  its  growth,  though  the  amount  of 
both,  and  especially  ofphosphorus,  increases  less  rapidly  than  the 
weight  of  the  plant.  When  inflorescence  begins,  the  absorption  of 
phosphorus  practically  ceases,  but  the  absorption  of  potassium  con« 
tinues  so  long  as  the  plant  grows,  and  the  increase  in  the  quantity  of 
this  element  during  flowering  is  very  considerable.  The  increase  in 
the  quantity  of  nitrogen  is  almost  proportional  to  the  increase  in  the 
weight  of  the  plant  up  to  the  beginning  of  inflorescence,  although 
somewhat  smaller  in  the  early  stages  of  growth.  When  the  plant 
flowers,  the  total  quantity  of  nitrogen  increases  but  little,  and  there- 
fore the  proportion  of  this  element  decreases. 

In  a  soil  containing  about  8  grams  of  potassium  acetate  per  kilo.^ 
the  plants  grew  with  some  difficulty,  but  those  which  survived  became 
much  larger.  They  contained  nearly  twice  as  much  potassium  as 
under  normal  conditions,  but  the  increase  in  the  amount  of  phosphorus 
followed  the  ordinary  law«  The  following  example  is  typical  of  all 
the  experiments. 


Weight  of 
plant. 

Phosphorus. 

Absolute. 

BelatiTe. 

Mav  Slst 

1  *693  grams. 
12-6 

U-68        „ 
22-68        ,. 

©ooo 

1-7 

July  5th 

0-73 

August  2nd 

0-67 

September  30th   

0-33 
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Fotaaaiain  oxide. 

Nitoogen. 

Absolute. 

BelatiTe. 

Absolute. 

Belatire. 

May  81§t 

0  0057 
0  071 
0  166 
0-251 

8-2 

2  0 
4-0 
8  0 

0-0041 

0091 
0  103 

2-8 

July  6th 

August  2nd 

2-2 

September  30th 

1-2 

On  August  2nd,  tho  plant  had  began  to  flower,  and  on  September 
30th  it  had  begun  to  die. 

From  these  results  it  follows  that  manures  containing  phosphorus 
and  nitrogen  are  of  no  value  after  the  plant  has  begun  to  flower,  bat 
mannres  containing  potassium  may  be  useful  tbroughout  the  whole 
period  of  growth.  C.  H.  B. 

Acidity  of  Cell  Sap.  By  Langb  (Ann.  Agronom.y  14, 134r-l35, 
from  Bot,  Getitr.,  32,  236). — The  author  finds  that  acidification  of 
the  cell-sap  during  the  night,  and  the  disappearance  of  acid  during 
the  day,  are  changes  not  special  to  one  or  two  groups  of  plants,  but 
common  to  plants  of  all  classes.  Tho  diurnal  de-acidification  is  more 
energetic  in  the  red  half  of  the  spectrum  than  in  the  bine.  In  this 
the  author's  results  agree  with  those  of  E^raus  and  Warburg,  and 
are  opposed  to  those  oi;  de  Yries.  J.  M.  H.  M. 

Saccharine  Hatter  in  Peach-gtun.  By  B.  W.  Baueb  (Landw. 
VersHchs'Stat,  1888,  S3— 34).— Peach -gum  was  boiled  with  5  per 
cent,  sulphuric  acid  for  four  hours,  then  neutralised  with  chalk,  the 
filtrate  after  evaporation  to  a  syrup  extracted  with  alcohol,  and  tiie 
filtrate  evaporated  over  sulphuric  acid.  The  syrup  remained  un- 
altered some  months,  but  after  the  introduction  of  a  small  quantity 
of  pure  dextrose,  galactose,  and  arabinose,  a  mass  of  crystals  was 
formed.  After  purification,  these  crystals  seemed  to  be  identical  with 
galactose  from  agar-agar.  E.  W.  P. 

Injury  to  Plants  by  Kiln  Smoke.  By  E.  W.  Pbkvost  (Landte, 
Versuchs'Stat.y  1888,  25 — 28). — ^The  results  obtained  corroborate  tho 
observations  of  Schroeder  (Bied.  Centn,  1884,  535)  and  Brcuss,  as 
regards  the  damage  effected  by  smoke  from  furnaces ;  in  this  special 
case,  the  fumes  came  from  brick- works,  and  the  leaves  of  the  various 
plants  (rhubarb,  pear,  pine,  larch  trees,  &c.),  all  showed  brown  spots 
on  them,  and  in  the  case  of  the  pines  and  larches  the  ends  of  the 
needles  were  affected ;  analyses  show  an  increase  of  sulphuric  acid 
in  the  leaf.  The  author  is  of  opinion  that  leaves  may  be  in  «i 
unhealthy  state  without  any  visible  signs,  these  signs  only  appearing 
at  a  later  date ;  he  draws  this  couclusion  from  the  fact  tnat  some 
samples  which  were  collected  and  appeared  to  be  healthy,  showed 
minute  spots  on  them  after  having  been  removed  from  the  deleterious 
atmosphere  for  12  hours.  E.  W.  P. 
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Parcentage  of  Snlphurio  Aeid  in  Plants  Damaged  by 
Sulphuroos  Anhydride.  By  E.  Mach  {Latidw.  Versuchs-Stat,, 
1888,  52 — 53). — Hay  made  from  grass  which  had  been  damaged  by 
fames  from  a  cellulose  factory  in  the  Tyrol  was  snbmitted  to 
analysis ;  the  results  showed  that  the  percentage  of  water  was  much 
reduced,  from  13'65  to  7*55  per  cent.,  the  pore  ash  was  reduced  from 
9*77  to  8'36,  whilst  the  sulphuric  acid  was  raised  in  the  dry  matter 
from  0*54  to  0*818 and  096, and  in  the  pure  ash  from 6*35  to  8*64 and 
11-59.  B.  W.  P. 

Titapic  Oxide  in  Soils.  By  G.  F.  MgCaleb  (Amer,  Chem.  /.,  10, 
36 — 37). — ^Using  Weller's  hydrogen  peroxide  coloriraetric  test  (Abstr., 
1883,  381),  a  number  of  samples  of  soil  from  Virginia,  U.S.,  have 
been  examined,  and  all  found  to  contain  titanio  oxide  in  quantities 
varying  from  0*3  to  2*8,  and  even  5'4  per  cent.  H.  B. 

Sources  of  the  Nitrogen  of  Vegetation.  By  J.  B.  Lawes  and 
J.  H.  GiLBKBT  {Froc,  Boy.  8oc.,  43,  108— 116).— Land  which  had 
been  exhausted  of  nitrogen  by  successive  crops  of  beans,  gave  a  very 
large  crop  when  sown  with  barley  and  clover.  Numerous  experi* 
ment«  were  made  to  determine  the  source  of  the  nitrogen.  As  the 
surface  soil  was  richer  in  nitrogen  after  the  crop  had  been  grown, 
the  nitrogen  could  not  have  been  derived  from  that  source.  The 
clay  subsoil  was  found  to  be  susceptible  to  nitrification,  especially  in 
the  presence  of  Tiegnminossa,  but  the  necessary  secretion  was  a  diffi- 
culty. In  order  to  see  if  the  acidity  of  the  sap  could  account  for  the 
nitrogen  obtained,  soils  were  treated  with  organic  acids.  The  amount 
of  nitrogen  obtained  in  this  way  was  small,  and  less  after  long  than 
after  short  contact.  The  nitrogen  so  taken  up  seems  to  exist  in 
the  soil  in  the  form  of  amides,  and  the  question  arises  whether  the 
plant  takes  up  the  amide  as  such  or  converts  it  into  ammonia  and 
nitric  acid.  To  test  this,  urea,  uric  acid,  hippuric  acid,  quinine, 
ammonium  phosphate,  glycocine,  creatine,  and  tyrosine  were  used  in 
the  water-culture  method  and  in  soil.  Nitrogen  was  undoubtedly 
taken  up,  but  in  the  soil  experiments  the  organic  compound  appeared 
to  have  been  decomposed ;  urea  appears  to  be  taken  up  as  such.  The 
evidence  as  to  whether  nitrogen  is  taken  up  from  the  air  is  very  con- 
flicting. The  absorption,  if  any,  has  been  attributed  to  electrical 
action,  or  to  the  agency  of  micro-orgauisras.  In  smy  case,  the  amount 
taken  up  would  not  suffice  for  the  compensation  usually  supposed  to 
take  place.  H.  E.  T. 

Conversion  of  Nitrates  in  Soils  into  Nitrogenous  Organic 
Compounds.  By  Bbrthblot  {Compt.  rend,,  106,  638 — 641). — 
43*3  kilos,  of  moist  earth,  containing  72*3  grams  or  1*669  grams  per 
kilo,  of  organic  nitrogen,  was  mixed  with  361*5  grams  of  potassium 
nitrate,  and  a  quantity  of  water  sufficient  to  produce  a  4  per  cent, 
solution  of  the  nitrate.  The  earth  was  then  exposed  to  the  air  for 
six  months,  care  being  taken  to  protect  it  from  rain.  At  the  end  of 
this  time,  the  amount  of  organic  nitrogen  had  increased  by  16*4  grams 
or  0*3777  gram  per  kilo.,  a  quantity  equal  to  about  one-fourth  of  the 
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original  organic  nitrogen,  and  about  one-third  of  the  nitrogen  in  the 
potassium  nitrate. 

A  similar  quantity  of  earth  with  the  same  quantity  of  alkaline 
nitrate  was  planted  with  11  roots  of  Ama/rantus  pyramidaliSj  weighing 
1*899  grams.  After  growth,  the  total  weight  of  the  dried  plants  was 
197*2  grams,  and  they  contained  5*88  grams  of  nitrogen.  The  qnan- 
tity  of  organic  nitrogen  in  the  soil  was  practically  the  same  as  at  the 
end  of  the  first  experiment,  and  was  eqnal  to  about  one-third  of  the 
nitrogen  in  the  nitrate.  The  quantity  of  nitrogen  and  of  nitrates  in 
the  plant  was  much  below  that  found  in  former  experiments,  not. 
withstanding  the  large  proportion  of  nitrate  in  the  soil.  It. follows 
that  the  formation  of  nitrates  in  AmararUvs  is  a  complex  process. 

The  assimilation  by  plants  of  the  nitrogen  existing  in  soils  as 
nitrates  is  preceded  or  accompanied  by  a  conversion  of  the  nitrogen  of 
the  nitrates  into  nitrogenous  organic  compounds  in  the  soil,  either 
by  the  action  of  microbes  or  by  pure  chemical  processes. 

In  all  soils  the  formation  of  nitrates  by  the  action  of  aerobic 
microbes  is  opposed  by  the  action  of  the  anssrobic  microbes,  which 
produce  fermentative  and  putrefactive  changes  and  thus  tend  to  reduce 
the  nitrogen  to  nitrogenous  compounds,  or  even  to  cause  its  liberation 
in  the  free  state.  The  antagonism  between  these  two  classes  of  orga* 
nisms  explains  the  fact  that  nitrification  reaches  a  limit  before  the  whole 
of  the  nitrogen  present  is  converted  into  nitrates.  0.  H.  B. 

Absorption  of  Nitrogen  by  Soils  and  Plants.  By  A.  Gautieb 
and  R.  Dbouin  (GompL  rend.,  106,  754—757,  863—866,  and  944— 
947). — An  artificial  soil  (A)  was  prepared  by  mixing  60  parts  of 
Fontaineblean  sand,  washed  with  strong  acids  and  then  with  water, 
and  containing  0*5  per  cent,  of  gelatinous  silica,  with  30  parts  of  pure 
precipitated  calcium  carbonate,  10  parts  of  pure  washed  kaolin,  and 
3  parts  of  neutral  potassium  phosphate.  A  second  soil  (B)  was  pre- 
pared by  mixing  A  with  5  per  cent,  of  ferric  oxide ;  a  third  (C)  by 
mixing  1100'25  grams  of  A  with  22*5  grains  powdered  wood  charcoal, 
washed  with  acids,  and  2*25  grams  of  ulmic  acid  from  sugar  and 
hydrochloric  acid ;  and  a  fourth  (D)  by  mixing  1062*7  grams  of  A 
with  37*5  grams  of  ferric  oxide,  22*5  grams  of  charcoal,  and  2*25  grams 
of  ulmic  acid. 

Quantities  of  the  soils,  with  or  without  vegetation,  were  exposed 
to  the  air  in  pots  in  such  a  manner  that  they  were  completely  per- 
meable by  the  air,  but  were  protected  from  rain.  The  total  nitrogen 
was  determined  by  a  modification  of  Dumas*  process,  and  the  ammonia 
and  nitrates  by  Schloesing's  method.  The  quantity  of  soil  used  in 
each  experiment  was  about  1200  grams. 

A  first  series  of  observations  was  made  with  the  four  soils  in 
which  no  plants  were  growing,  the  exposure  to  air  extending  from 
Augnst  14th  to  October  31st,  1887,  the  soil  being  watered  from  time 
to  time.  With  A,  the  total  nitrogen  diminished  from  01181  to0*1137 
in  one  case  and  0*1054  in  another,  the  losses  being  respectively 
00044  and  00127 ;  with  B,  it  diminished  from  01252  to  0*0987  in 
one  case  and  0*1106  in  another,  the  losses  being  0*0294  and  0*0175 
respectively. 
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When  the  soil  contained  organic  matter,  however,  the  results  were 
different.  With  C,  the  nitrogen  increased  from  0*2344  to  0*8849,  or  a 
gain  of  0-1006 ;  with  D,  it  increased  from  0*2437  to  0*2592  in  one 
case  and  04451  in  the  other,  the  gain  being  00155  and  0*2014 
respectively.  The  small  increase  in  the  first  case  is  due  to  the  fact  that 
the  earth  had  settled  in  the  pot,  and  was  mnch  less  permeable  to  the  air. 

The  same  soils  were  sown  with  broad  beans,  which  assimilate  con. 
siderable  quantities  of  nitrogen  and  are  regarded  by  agriculturists  as 
constituting  a  crop  which  enriches  the  soil  in  this  element.  The 
following  results  were  obtained,  the  beans  being  sown  on  August  14th, 
and  the  plants  cut  down  at  the  end  of  October :-— 


Total  Ditrogen. 

Increase. 

Nitrogen  in  the  soil. 

Before. 

After. 

Before. 

After. 

SoU  A.... 
SottB.... 
Soil  C... 
SoilD.... 

0-3566 
0-3666 
0-4724 
0-4806 

0-5372 
0-5341 
0-6797 
0-7288 

0-1806 
0-1675 
0-2073 
0-2482 

0-1151 
0-1252 
0  1126 
0*1224 

0  1782 
0  1558 
0-3238 
0-8146 

These  results  show  that  soil  free  from  organic  matter  loses  part 
of  its  nitrogen  when  exposed  to  the  air,  but  if  it  contains  organic 
matter  it  is  able  to  absorb  nitrogen  from  the  air  independendy  of 
vegetation.  When,  however,  the  soil  is  supporting  vegetation,  a  still 
greater  quantity  of  nitrogen  is  absorbed  by  those  which  contaiDed 
organic  matter,  and  a  considerable  quantity  is  absorbed  by  soils 
which  previously  contained  no  organic  matter,  and  hence  of  them- 
selves absorbed  no  nitrogen.  C.  H.  B, 

Relation  between  Atmospheric  Nitrogen  and  Vegetable 
Soils.  By  T.  Schloesiwo  (GompL  rend,,  106,  805—809,  and  898— 
902). — It  nas  already  been  shown  that  nitrogen,  like  oxygen,  cannot 
undergo  any  physical  condensation  in  the  pores  of  ordinary  vegetable 
soil.  If  nitrogen  is  absorbed  from  the  atmosphere,  it  must  be  fixed 
chemically  or  otherwise  by  the  organic  matter,  since  none  of  the 
inorganic  constituents  of  the  soil  absorb  nitrogen.  Boussingault 
found  that  when  air  and  soil  were  allowed  to  remain  in  contact  for 
11  years  in  hermetically  sealed  flasks,  there  was  no  increase  in  the 
quantity  of  nitrogen  in  the  soil,  but  some  of  the  nitrogenous  organic 
matter  was  converted  into  nitrates  at  the  expense  of  the  oxygen  of 
the  air.  In  consequence  of  the  direct  contradiction  between  these 
results  and  those  recently  obtained  by  Berthelot  and  Andre,  the 
author  has  repeated  Boussingault*s  experiments  with  certain  modi- 
fications. 

The  soil  was  enclosed  in  flasks  with  long  necks,  which  were 
rendered  vacuous,  and  pure  air  of  known  composition  was  allowed  to 
enter.  The  necks  were  then  bent  over,  and  the  open  ends  placed 
under  mercury.     The  neck  of   each  flask  contained  a  quantity  of 
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calciam  oxide,  which  absorhed  the  carbonic  anhydride  pfrodnced  by 
the  oxidation  of  the  organic  matter  in  the  Boil,  and  the  absorption  of 
oxygen  was  indicated  by  the  rise  of  the  mercnry  in  the  neck.  Pare 
oxygen  was  introduced  from  time  to  time  in  order  to  maintain  an 
excess  of  this  gas  in  the  atmosphere  in  the  flask.  After  a  sufficient 
length  of  time,  the  air  remaining  in  the  flask  was  analysed.  By 
operating  in  this  manner  the  accurate  methods  of  endiometry  are  snb- 
stitnted  for  the  much  less  accnrate  plan  of  determining  the  amount 
of  nitrogen  in  the  soil.  Complete  details  of  the  experiments  are 
given  in  the  second  paper.  Six  soils  of  different  character  were 
employed.  In  each  case,  there  was  a  large  absorption  of  ozyffen, 
with  evolution  of  carbonic  anhydride,  the  combustion  of  the  orgaaic 
matter  in  the  soil  proceeding  to  an  extent  varying  with  the  nature  of 
f  he  soil.  During  this  combustion,  nitrates  are  formed,  and  the  ammonia 
in  the  soil  disappears.  The  variations  in  the  volume  of  the  nitrogen  in 
the  globes  are  not  greater  than  the  errors  of  experiment ;  the  greatest 
variation  actually  observed  corresponds  with  the  Absorption  of 
1 6  kilos,  of  nitrogen  in  14  months  by  4000  tonnes  of  soil,  arranged  in 
a  layer  0*3  metre  deep.  0.  H.  B. 

Mealy  and  Steely  Barley.  By  W.  Johannsen  (Landw.  VersurTu- 
Stat.^  1888,  19 — 23). — After  several  samples  of  barley  had  been 
moistened  with  an  equal  quantity  of  water,  and  then  dried,  it  was 
found  that  the  mealiness  of  the  grain  was  dependent  on  the  per- 
centage of  nitrogen,  thus  grains  containing  less  than  1'41  per  cent.  N" 
showed  a  degp:'ee  of  mealiness  denoted  by  95,  whereas  those  containing 
2-00  per  cent,  were  classed  as  30.  Experiments  further  showed  that 
if  steely  barley  is  slightly  moistened  and  then  dried,  it  will  yield  as 
good  a  malt  as  if  it  had  been  more  mealy.  E.  W.  P. 

Sugars  and  Starch  in  Fodders  and  their  Determination. 
By  E.  F.  Ladd  (Amer,  Ghem.  /.,  10,  49 — 58).— With  wheat  and  its 
products,  freshly  prepared  diastase  gives  an  amount  of  starch  (as 
determined  by  Fehling's  solution)  comparing  favourably  with  that 
obtained  by  inversion  with  acid;  but  diastase  hardly  acts  on  the 
starch  contents  of  hay  and  similar  products.  As  regards  the  inversion 
by  acids,  it  was  found  that  with  starch  rather  higher  results  were 
obtained  by  the  use  of  sulphuric  acid,  but  with  hays  and  fodders 
more  uniform  and  slightly  higher  figures  were  obtained  by  the  use  of 
hydrochloric  acid.  The  amount  of  hydrochloric  acid  necessary  is 
3  to  5  c.c.  for  5  grams  fodder,  or  3  grams  starch  and  150  c.c.  of  water ; 
the  action  is  complete  in  11  hours.  A  number  of  analyses  are  given, 
showing  the  percentages  of  saccharose,  glucose,  starch,  nitrogen-free 
extract  and  starch  in  various  corns  and  fodders  ;  the  influence  of  the 
time  of  cutting  and  the  action  of  various  fertilisers  are  also  briefly 
referred  to.  H.  B. 

Farmysurd  Hannre.  By  P.  P.  Dbhebatn  (Ann.  Agronom.,  14, 97 — 
133). — As  to  the  result  of  a  survey  of  his  own  work  and  that  of 
others,  the  author  concludes  that  litter  impregnated  with  the  solid 
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and  liquid  excreta  of  animals  and  placed  upon  a  floor,  undergoes  the 
following  changes : — 

1.  Solution  of  the  yasculose  and  of  a  large  proportion  of  the  nitro- 
genous matter  by  the  alkaline  carbonates,  the  dissolved  material 
constituting  the  dark  brown  colouring  substance  of  the  liquid  drainings 
of  the  dung-heap. 

2.  Destruction  of  a  great  part  of  the  cellulose  of  the  litter  by 
fermentation,  with  disengagement  of  methane  and  carbonic  anhydride : 
the  insoluble  residue  which  persists  after  the  loss  of  part  of  the 
nitrogenous  matter,  vasculose,  and  cellulose,  consists  of  vasculose 
unattoicked  at  the  ordinary  temperature ;  it  is  this  residue,  rich  in 
vasculose  partially  altered  by  loss  of  water,  which  is  often  called 
"black  butter.*' 

3.  Transformation  of  ammonia  (arising  from  the  fermentation  of 
urea)  into  nitrogenous  organic  compounds,  in  greekt  part  soluble  in 
alkaline  liquids ;  this  change  is  produced  solely  by  living  ferments. 

4.  During  this  fermentation,  part  of  the  nitrogen  escapes  in  the  free 
state,  for  when  the  manure  is  sufficiently  moist  very  little  loss  of 
ammonia  occurs.  J.  M.  H.  M. 

Waste  Products  as  Manure  (Bone-meal).  By  A.  Pktebmann 
(Bied,  Centr.,  1888, 230 — 239). — These  experiments,  in  which  bone-  and 
blood-meal  mixed  with  potassium  chloride,  Chili  saltpetre,  or  bone-ash 
were  used,  have  been  conducted  for  three  years  on  clay  and  sandy  soils 
in  the  neighbourhood  of  G-embloux.  It  was  found  that  the  simple 
addition  of  phosphates  (bone-ash)  to  this  sandy  clay  was  of  little  or 
no  value,  but  that  when  an  addition  of  nitrogen  was  also  made,  as  in 
bone-meal,  then  there  appeared  an  increase  in  the  yield  of  the  crop ; 
the  results  obtained  from  this  mixture  were  far  surpassed,  however,  by 
those  obtained  by  the  nse  of  blood-meal,  or  phosphates  with  saltpetre 
and  potash.  The  results  obtained  on  the  sandy  soil  were  in  all  cases 
inferior  to  those  on  the  heavy  land :  the  best  results  were  produced 
by  the  employment  of  blood-meal,  bone-ash,  and  potash.  Eeviewing 
all  his  experiments  made  since  1880,  the  author  comes  to  the 
conclusion  that  the  various  nitrogenous  manures  stand  in  the 
following  order  as  regards  manurial  value :  Saltpetre,  dried  blood, 
dissolved  wool,  bone-meal,  raw  wool,  and  leather-meal.       E.  W,  P. 

Addition   of  Wood-ashes  to    Superphosphates.     By  Y.  T. 

Maqbbstbin  (Bied,  OerUr.,  1888,  225— 226).— An  admixture  of  wood- 
ashes  with  superphosphates  has  long  been  known  as  advantageous,  but 
the  addition  must  not  exceed  25  per  cent.,  otherwise  the  lime  which  is 
thus  added  will  cause  a  loss  by  reason  of  the  formation  of  i^educed 
phosphate.  B.  W.  P. 

Manuring  Experiments  with  Various  Phosphates.     By  E. 

Gatellieb  {Bied,  CerUr,,  1888,  227 — 228). — As  superphosphates  are 
supposed  to  be  reduced  by  the  bases  in  the  soil,  and  thus  to  become 
equal  to  insoluble  phosphates,  experiments  were  instituted  to  test  the 
value  of  varieties  of  phosphates  on  clay  soils  in  France ;  in  all  cases 
bone  superphosphate  (16  per  cent,  sol.)  surpassed  basic  slag,  ordiuary 
superphosphate,  <fec.  E.  W.  P. 

VOL.  Liv.  J(  d       J 
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Thompson's  Calorimeter.  By  Sgheuber-Kestneb  (Oompt  rend,, 
106,  941 — 944). — The  proportion  of  oxidising  mixtnre  necessary  for 
complete  combustion  varies  with  the  nature  of  the  coal  and  the 
proportion  of  ash  which  it  contains.  The  author  employed  from  10*5 
to  12'5  times  the  weight  of  the  coal ;  with  only  10  parts  of  oxidisini? 
mixture,  the  combustion  is  usually  incomplete.  The  correction  of  10 
per  cent,  usually  added  to  the  results  is  much  too  low.  Experiments 
with  ignited  wood  charcoal  showed  that  for  the  author's  apparatus 
15  per  cent,  was  the  true  oorrection.  This  was  used  for  samples  of 
coal,  the  heat  of  combustion  of  which  had  previously  been  determined 
by  Favre  and  Silbermann's  method;  the  maximum  difference  was 
1'25  per  cent.  The  heat  of  combustion  of  20  coals  was  determined 
by  Thompson's  calorimeter,  and  afterwards  by  Favre  and  Silbermann's 
apparatus.  The  variations  were  sometimes  on  the  one  side,  sometimes 
on  the  other,  the  maximum  difference  being  3*5  per  cent,  lu  11  cases, 
the  difference  was  less  than  2  per  cent. 

Although  Thompson's  calorimeter  gives  results  of  practical  value, 
when  an  error  of  2  or  3  per  cent,  is  negligible,  it  is  only  worthy  of 
limited  conBdence.  Berthelot's  calorimetric  bomb  would  be  much 
better.  The  main  sources  of  error,  as  Stohmann  has  pointed  out,  are 
the  heat  of  decomposition  of  the  oxidising  mixture  and  the  heat  of 
dissolution  of  the  salts  after  combustion,  since  the  proportion  of  each 
salt  varies  with  each  coal.  Some  finely  powdered  samples  of  coal  which 
had  been  exposed  to  diffused  light  for  20  years  in  bottles  not  very 
tightly  closed,  were  found  to  be  completely  unaltered.        C.  H.  B., 

Improved  Form  of  Oas  Apparatus.  By  J.  T.  Willard  (Amer, 
Chem.  J.,  10,  53 — 56). — The  apparatus  is  essentially  a  combination  of 
Elliott's  (Abstr.,  1887,  1137)  and  Frankland's.  H.  B. 

Preservation  of  Solutions  of  Hydrogen  Sulphide.     By  D. 

LiNDO  (Chem.  News,  57, 173 — 175). — The  hydrogen  sulphide  is  readily 
estimated  in  fresh  solutions  of  this  gas  containiDg  glycerol,  camphor, 
boric  acid,  or  thymol,  by  precipitation  with  silver  nitrate  and  ammonia, 
filtering  on  a  Oooch  filter,  drying,  and  weighing.  In  old  solutions 
containing  glycerol,  silver  nitrate  does  not  answer,  therefore  the 
author  employs  sodium  arsenite  and  hydrochloric  acid  for  the  precipi- 
tation. This  precipitate  is,  however,  troublesome  to  wash,  and  is  best 
kept  as  small  as  possible,  or  if  precipitated  along  with  prepared 
asbestos,  by  adding  some  of  the  latter  to  the  solution  before  precipita- 
tion, it  may  be  washed  with  comparative  ease. 

From  numerous  experiments  made  in  Jamaica  in  closed  and  open 
bottles  at  an  average  temperature  of  26°,  the  author  concludes  that 
there  is  no  advantage  derived  from  the  use  of  glycerol  for  the  pre- 
servation of  solutions  of  hydrogen  sulphide. 

Moreover,  the  other  substances  mentioned  above  do  not  prevent 
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loss  in  strength  by  escape  of  gas,  but  camphor  and  thjmol  appear  to 
retard  oxidation.  D.  A.  L. 

Rapid  Determination  of  Hydrogen  Peroxide.  By  Contamine 
(Bingl.  polyt.  J.,  267,  238). — ^A  few  c.o.  of  the  solution  under 
examination  is  introduced  into  a  glass  tube  divided  into  tenths  of  a 
CO.,  and  sealed  at  one  end.  Having  previously  neutralised  the  solu- 
tion with  ammonia,  the  volume  is  read  o£E.  A  few  crystals  of 
potassium  permanganate  enclosed  in  tissue  paper  are  then  added,  after 
which  the  aperture  is  closed  with  the  finger  and  the  tube  shaken 
vigorously.  It  is  then  opened  under  water  and  the  volume  read  off. 
The  dilEerence  between  the  two  readings  gives  the  quantity  of  oxygen 
contained  in  the  hydrogen  peroxide  solution.  The  method  is  suffi- 
ciently accurate  to  be  used  in  works  for  determining  the  quantity  of 
hydrogen  peroxide  in  bleaching  solutions.  D.  B. 

Supposed  Oconrrence  of  Hydrogen  Peroxide  in  Animal  and 
Vegetable  Joices.  By  T.  Bokornt  {Ber,,  21,  1100—1102).— 
Wurster's  tetramethylparaphenylamine  reaction  (Abstr.,  1887,  295)  is 
useless  as  a  test  for  hydrogen  peroxide  in  animal  and  vegetable  juices, 
since  the  paper  is  turned  blue  by  very  many  compounds,  such  as 
nitrites,  moist  silver  oxide,  quinone,  aldehyde,  acetone,  &o.  For  this 
reason,  the  reaction  is  no  proof  of  the  presence  of  hydrogen  peroxide. 
Experiments  have  shown  that  living  protoplasm  does  not  give  the 
ordinary  reactions  for  hydi'ogen  peroxide.  F.  S.  K. 

Oravimetric  Estiination  of  Chlorine*  By  F.  Stolba  (Ghem, 
Gentr.,  1887,  1240,  from  Listy.  Ghem.,  11,  224— 225).— In  the  case  of 
small  quantities  of  chlorine  (up  to  80  miligrams)  in  water,  &c.,  the 
author  precipitates  the  chlorine  as  silver  chloride,  collects  the  preci- 
pitate on  a  large  Schleicher- Schuell  filter-paper,  dries,  and  so  folds 
the  paper  that  the  precipitate  is  enveloped  at  the  point  in  many  folds 
of  paper,  the  paper  is  very  slowly  carbonised  in  a  platinum  capsule, 
the  carbon  burnt  off  at  a  low  temperature,  and  the  remaining  spongy 
silver  weighed  and  tested  as  to  its  complete  solubility  in  nitric  acid. 

J.  P.  L. 

Volumetric  Determination  of  Sulphnrie  Acid.  By  A. 
Gawalowski  (Zeit.  anal,  Chem,,  27,  152 — 159).— The  principle  of 
the  method  is  identical  with  Wilsing's  (Abstr.,  1887,  181).  The 
titration  with  sodium  carbonate  is,  however,  made  in  the  cold  after 
the  addition  of  a  few  drops  of  alcohoL  Boiling  is  said  to  favour  the 
end  reaction,  but  not  to  be  absolutely  necessary.  The  mixture  of  the 
sulphate  with  the  barium  chloride  should  be  allowed  to  remain  for 
^  or  -^  hour  before  titrating  the  excess,  and  a  similar  interval  should 
be  allowed  before  finally  jndging  of  the  completion  of  the  titration 
with  sodium  carbonate.  Seminormal  solutions  are  recommended. 
The  test  analyses  show  errors  of  1  per  cent,  in  both  directions. 

M.  J.  S. 

Volnmetric  Estimation  of  Snlpharic  and  Phosphoric  Acids. 
By  J.  T.  Whitb  (Chem.  N&ujs,  57,  165—166;  187).— Sulphuric  acid 
in  combination  with  fixed  alkalis  may  be  estimated  by  titration  with 
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silver  nitrate  and  potassium  obromate  in  the  following  manner: — 
Precipitate  the  solution  with  excess  of  barinm  chloride,  and  remove 
the  barium  remaining  in  solution  with  ammonium  carbonate,  then 
evaporate,  ignite,  and  titrate  the  resulting  alkaline  chlorides  in  the 
ordinary  fashion.  If  phosphoric  acid  is  also  present,  precipitate  it 
beforehand  with  magnesium  chloride  and  ammonia.  One  portion 
of  this  filtrate  is  then  evaporated  with  ammonium  chloride,  and  the 
ignited  residue  titrated ;  whilst  another  portion  is  treated  as  above 
fur  sulphuric  acid;  the  difEerence  between  the  two  results  is  the 
chlorine  due  to  the  decomposed  sulphates.  To  estimate  phosphoric 
acid  iu  alkaline  phosphates,  decompose  chlorides  if  present  by  evapora« 
tion  with  sulphuric  add,  neutralise  with  soda,  precipitate  with  excess 
of  silver  nitrate  solution,  neutralise  with  calcium  carbonate,  and 
titrate  the  excess  of  silver  nitrate  in  the  usual  way.  The  presence  of 
sulphuric  acid  does  not  interfere,  as  the  solution  is  kept  sufficiently 
dilute  to  dissolve  silver  sulphate.  D,  A.  L. 

Estimation  of  Total  Nitrogen.  By  Houzeait  (Chem,  Centr^ 
1888,  82—83,  from  Pharm.  Oeninr,,  28,  627— 628) .—The  process 
depends  on  the  fact  that  all  nitrogenous  substances  yield  the  whole  of 
their  nitrogen  in  the  form  of  ammonia  when  heated  with  sodium 
acetate,  sodium  thiosulphate,  and  soda-lime. 

The  mixture  of  sodium  acetate  aud  thiosulphate  is  prepared  by 
melting  equal  parts  by  weight  of  both  salts  in  their  water  of  crystal- 
lisation on  a  water-bath  and  powdering  the  cooled  residue. 

The  combustion  is  performed  in  precisely  the  same  manner  as  in 
the  Will-Varrentrap  process,  about  2  grams  of  the  mixture  with 
2  grams  of  soda-lime  at  the  end  of  the  tube  supply  the  necessary 
indifEerent  gases  to  drive  off  the  last  of  the  ammonia.  J.  P.  L. 

Soaroes  of  Loss  in  the  Determination  of  Nitrogen  by  Soda- 
lime.  By  W.  0.  Atwatbe  and  E.  M.  Ball  (Amer.  Ghent,  J.,  10, 113— 
119). — The  following  directions  are  given  as  being  necessary.  The 
anterior  portion  of  the  tube  must  be  tightly  packed  with  coarse  soda- 
lime,  not  with  fine,  and  there  must  be  no  appreciable  open  channel  along 
the  upper  portion  of  the  tube,  otherwise,  losses  amoanting  to  6*4  per 
cent,  of  the  nitrogen  may  occur.  The  anterior  layer  is  the  first  part  of 
the  tube  heated.  The  time  of  combustion  should  not  be  too  protracted, 
2^  hours  for  instance,  as  this  may  introduce  an  error  of  2*8  per  cent., 
and  if  the  tube  is  not  packed  as  above,  an  error  of  even  77  per  cent, 
may  occar.  Moreover,  the  results  are  i&v  more  concordant  among 
themselves,  and  agree  perfectly  with  those  given  by  Kjeldahl's  method 
when  the  above  conditions  are  carried  out.  Substances  like  case'ia 
yield  all  their  nitrogen  as  ammonia  under  these  conditions,  but  strych- 
nine vields  only  a  small  fraction,  and  the  whole  cannot  be  obtained 
even  by  Kjeldahl's  method.  H.  B. 

Absorption  of  Ammonia  by  Acid  Solutions  in  Nitrogen 
Determinations;  By  I.  S.  Hatnks  {Amer,  Chem,  /.,  10, 111—113). 
— The  absorption  of  the  ammonia  is  quite  complete  if  double  the 
amount  of  acid  theoretically  necessary  is  employed,  even  when  large 
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qnantities  of  inert  gases  are  present,  and  when  the  gases  are  passed 
i-apidlj  through  the  acid,  say  at  the  rate  of  90  bubbles  per  minate, 
the  combustion  occnpying  only  12  minutes.  Great  attention  must, 
however,  be  paid  to  the  asbestos  plug  in  the  anterior  portion  of  the 
tube  being  packed  sufficiently  tightly,  or  particles  of  soda-lime  will 
be  carried  forward  into  the  acid.  H.  B. 

Examination  of  Wine  for  Nitric  Aoid.  By  E.  Bobgmann 
(Zeit.  anal  Ghem,,  27,  184 — 187). — The  method  proposed  by  Egger 
(Abstr.,  1885,  842),  for  detecting  the  addition  of  water  to  wine  by 
testing  for  nitrates  with  diphenylamine  and  sulphuric  acid,  is  not  in 
all  respects  trustworthy.  Wines  which  on  analysis  give  results 
incompatible  with  an  aadition  of  water  are  sometimes  found  to  show 
the  nitric  acid  reaction  distinctly.  Some  of  the  waters  of  Rhenish 
Hesse,  however,  contain  so  much  nitric  acid  (in  one  case  1  gram  per 
litre),  and  the  reaction  will  detect  so  small  a  trace  (1  part  in  two 
millions  of  wine  when  Egger*s  concentration  method  is  employed),  that 
the  mere  rinsing  of  the  casks  with  such  water  would  introduce 
enough  nitrate  to  give  the  reaction.  On  the  other  hand,  wines  to 
which  nitrate  has  actually  been  added,  have  failed  to  give  any  indica- 
tion of  its  presence  after  the  lapse  of  a  few  months.  M.  J.  S. 

Determination  of  Phosphoric  Aoid.  By  F.  Bbntb  {Ohem.  OerUr,, 
1887,  1241,  from  JBcp.  OMal  Ohem.,  7,  533— 534).— The  low  and  dis- 
cordant  results  obtained  in  the  analysis  of  basic  slag  which  were 
assigned  by  the  author  (Abstr.,  1887,  397)  to  the  insufficient  time 
allowed  for  complete  precipitation,  are  probably  brought  about  by  the 
varying  amount  of  chlorine  in  solution.  For  that  reason  he  now 
employs  sulphuric  acid  to  dissolve  the  slag,  as  Brunnemann  and  Loges 
have  recently  done.  J.  P.  L. 

Volnmefcric   Determination   of  Phosphoric   Aoid.     By   G. 

ScHiNDLEE  {Zeit.  anal.  Chem.f  27,  142 — 146). — The  molybdenum 
in  the  yellow  phosphomolybdate  precipitate  is  determined  by  the 
author's  volumetric  method  (p.  758),  and  the  phosphoric  acid  is  calcu- 
lated therefrom.  A  precipitate  of  constant  composition  is  secured  by 
adding  citric  acid  to  the  ordinary  molybdate  solution  (15  grams  to 
1  litre).  50  c.c.  of  the  nitric  acid  solution  of  the  phosphate  (0*5  gram 
of  substance)  is  mixed  with  so  much  of  a  solution  of  ammonium 
nitrate  (750  grams  per  litre),  that  after  the  addition  of  the  molybdate 
the  mixture  shall  contain  25  grams  of  ammonium  nitrate  per  100  c.c. 
Then  for  each  01  gram  of  phosphoric  anhydride,  100  c.c.  ot  molybdate 
is  added,  and  the  mixture  is  heated  in  a  water-bath  to  about  58°. 
The  precipitate  is  allowed  to  deposit  for  10  minutes,  the  supernatant 
liquid  is  filtered,  and  the  precipitate  is  washed  three  or  four  times  with 
dilute  ammonium  nitrate  (lOO  grams  with  10  c.c.  of  nitric  aoid  per 
litre).  It  is  then  dissolved  in  3  per  cent,  ammonia,  treated  with  10 
to  20  c.c.  of  Fresenius'  magnesia  mixture,  and  made  up  to  250  c.c. 
After  shaking,  it  is  filtered :  50  c.c.  of  the  filtrate  is  acidified  with 
acetic  aoid,  diluted  to  300  c.c.  with  hot  water,  and  titrated  with  lead 
acetate.  Comparative  determinations  on  a  variety  of  materials  show 
a  clo^e  agreement  with  the  magnesia  method.  M.  J.  S. 
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Detection  of  Small  Quantities  of  Arsenic  in  Fabrics^  Tarn, 
and  Wskll  Papers.  By  R.  Fbesenius  and  E.  Hintz  (Zeit.  anal, 
Ghem.,  27,  179 — 182). — 25  grams  of  the  material  is  placed  in  a  ^  libre 
stoppered  retort  of  Bohemian  glass,  and  250  c.c.  of  hydrochloric  acid 
of  1'19  sp.  gr.  is  added.  The  neck  of  the  retort  is  bent  so  that  the 
part  near  the  bnlb  is  inclined  upward,  whilst  the  other  part  slopes 
downward.  It  is  connected  with  a  condenser,  which  is  also  fitted  air- 
fcight  to  a  tubulated  receiver,  and  this  again  to  a  Peligot's  tube.  The 
receiver  and  tube  contain  water,  and  are  kept  cold.  After  digestion 
for  an  hour,  5  c.c.  of  a  cold  saturated  solution  of  ferrous  chloride  is 
added,  and  the  liquid  is  slowly  raised  to  boiling,  which  is  continued 
until  frothing  stops  the  distillation.  A  further  quantity  (100  c.c.)  of 
hydrochloric  acid  is  then  added  and  distilled  over.  The  united  distil- 
lates are  diluted  to  800  c.c,  and  saturated  with  hydrogen  sulphide, 
first  warm  and  then  cold.  The  arsenious  sulphide,  which  contains 
organic  matter,  is  filtered  off  on  an  asbestos  filter  formed  in  a  stop- 
cock funnel.  After  partial  washing,  it  is  treated  with  a  solution  of 
bromine  in  hydrochloric  acid  (1*19),  and  the  solution,  washed  through 
with  the  same  acid,  is  again  distilled  with  ferrous  chloride  in  an 
apparatus  similar  to  the  former,  but  smaller.  The  distillate  now 
gives  arsenioas  sulphide  free  from  organic  matter,  and  requiring  only 
to  be  purified  from  sulphur.  Test  analyses  gave  satisfactory  results. 
The  residue  in  the  retort  was  found  to  be  free  from  arsenic. 

M.  J.  S. 

Some  Methods  of  Separating  and  Determining  Arsenic, 
Antimony,  and  Tin.  By  E.  Lbsseb  (Zeit,  anal,  Chem.,  27,  218— 
221).— The  oxalic  acid  method  of  F.  W.  Clarke  (Ghem,  News,  21, 
124)  gives  good  results.  To  the  solution,  which  should  be 
neutralised  as  far  as  possible,  35  to  40  parts  of  oxalic  acid  are  added 
for  each  part  of  tin  present.  The  liquid  is  then  heated  whilst  being 
saturated  with  hydrogen  sulphide.  The  precipitate  is  dissolved  in 
ammonium  sulphide,  and  the  solution  acidified  with  oxalic  acid  is  again 
saturated  whilst  hot  with  hydrogen  sulphide.  The  two  filtrates  which 
contain  the  tin  are  concentrated,  mixed  with  ammonia,  ammonium 
sulphide,  and  acetic  acid,  and  the  precipitate  converted  into  stannic 
oxide  for  weighing.  The  arsenious  and  antimonious  sulphides  are 
dissolved  from  the  filter  by  ammonium  sulphide,  oxidised  with  hydro- 
chloric  acid  and  chlorate,  and  the  arsenic  precipitated  as  magnesium 
arsenate,  after  addition  of  tartaric  acid.  The  precipitate  requires 
resolution  and  reprecipitation  to  free  it  from  basic  magnesium  tartrate. 

Yohl  boils  the  strongly  acid  solution  of  the  three  metals,  and  adds 
sodium  thiosulphate  until  the  precipitate  becomes  white.  The 
precipitate  contEiins  the  arsenic  and  antimony.  Lesser  finds  the 
separation  of  tin  and  arsenic  by  this  method  satisfactory,  but  that  of 
tin  and  antimony  inaccurate. 

De  Clermond  and  Frommel's  method  of  separating  arsenic  from  the 
other  two  metals  by  boiling  the  sulphides  with  water  until  they  are 
completely  converted  into  oxides  does  not  give  good  results,  as  the 
oxides  of  tin  and  antimony  are  not  absolutely  insoluble.  Neither 
is  the  separation  of  arsenic  from  antimony  by  strong  hydrochloric 
acid  satisfactory. 
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Lesser  weighed  his  antimony  as  tetrozide,  but  recommends  weighing 
as  sulphide,  for  which  purpose  the  precipitate,  freed  from  snlphnr  by 
carbon  bisulphide,  is  washed  into  a  weighed  porcelain  crucible  by 
ammonium  sulphide,  and  dried  in  the  covered  crucible  in  the  air-bath 
at  200—230'*,  for  at  least  nine  hours.  M.  J.  S. 

Separation    and    Estimation    of  Borio    Aoid.     By  H.    N. 

Morse  and  W.  M.  Bubton  (Amer.  Ghem.  J.,  10,  154— 158).— The 
substance,  if  insoluble  in  water,  is  heated  with  pure  potash  in  a  nickel 
crucible  for  two  hours,  so  as  just  to  maintain  the  whole  in  a  state  of 
fusion.  The  mass  is  extracted  with  hot  water,  which  if  iron  is  present, 
must  amount  to  100  parts  for  every  part  of  potash  employed,  and  the 
whole  is  heated  on  a  water-bath  for  a  considerable  time ;  this  precau- 
tion is  necessary,  as  otherwise  the  iron  is  not  completely  removed,  and 
ferric  sulphate  being  soluble  in  alcohol,  its  presence  is  not  admissible. 
The  filtered  solution  is  evaporated  to  10  or  12  c.c,  and  after  addition 
of  a  few  drops  of  tropedolin,  00,  a  not  too  dilute  sulphuric  is  added, 
until  exactly  neutral.  The  solution  now  containing  only  neutral  salts 
of  the  alkalis,  borio,  silicic,  and  carbonic  acids,  and  not  exceeding 
20  c.c.  in  volume,  is  dried  by  slowly  stirring  into  it  pure  copper 
sulphate  (free  from  iron  and  from  chlorides)  that  has  been  dehydrated 
at  150^.  The  powdered  mass  is  transferred  to  a  filter-tube,  and 
extracted  with  absolute  alcohol  (dried  over  copper  sulphate)  in  six 
lots  of  15  c.c.  each.  The  alcoholic  filtrate  is  run  into  a  quantity  of 
standard  baryta  solution,  the  excess  of  baryta  is  converted  into  the 
carbonate  by  a  current  of  carbonic  acid,  and  the  whole  is  then 
evaporated  and  ignited  in  a  platinum  dish  over  a  good  burner.  The 
residue  is  a  mixture  of  barium  metaborate  and  carbonate ;  the  amount 
of  boric  anhydride  is  found  thus  : — as  the  molecular  weighs  of  boric 
anhydride  minus  the  molecular  weight  of  carbonic  anhydride  is  to  the 
molecular  weight  of  boric  anhydride,  so  is  the  weight  of  residue  minus 
the  theoretical  weight  of  the  barium  carbonate  obtainable  from  the 
baryta  used,  to  the  weight  of  boric  anhydride  prosent.  The  analyses 
quoted  are  exceedingly  concordant  and  satisfactory.  H.  B. 

Estimation  of  Silver  in  Alloys  of  Silver  and  Copper.    By  H. 

ROssLER  {Dingl  polyt.  J.,  267,  570— 572).— Gay-Lussac's  wet  assay 
is  recommended  in  cases  where  great  accuracy  is  required,  providing 
that  the  alloy  to  be  assayed  is  melted,  and  a  sample  taken  from  the 
fused  mass.  This  is  necessary,  as  alloys  of  silver  and  copper  in 
solidifying  do  not  roiiiain  homogeneous  throughout,  the  inner  and 
outer  parts  of  the  alloy  containing  differant  proportions  of  silver. 

D.  B. 

Estimation  and  Separation  of  Metals  by  means  of  Sodium 
Pyrophosphate.  By  G.  Vobtmann  (Ber.,  21,  1103— 1106).— The 
behaviour  of  metallic  salts  towards  sodium  pyrophosphate  and  acetic 
acid  can  be  employed  as  a  means  of  separating  the  metals,  and  the 
pyrophosphates  thus  obtained,  being  insoluble  in  water,  dilute  acetic 
acid,  and  solutions  of  ammonium  salts,  can  be  made  use  of  for  quan- 
titative determinations. 
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Copper  Baits  give  with  sodiam  pyrophospliate  a  bright  blae  preci- 
pitate, soluble  in  excess  of  the  reagent;  on  adding  acetic  acid,  a 
bright  blue  crystalline  precipitate  is  obtained,  the  precipitation  is, 
however,  incomplete,  and  can  be  entirely  prevented  by  the  addition  of 
sodiam  tartrate  or  sodium  tbiosnlphate. 

Cadmium  salts  give  a  precipitate  soluble  in  excess.  Acetic  acid 
reprecipitates  the  salt  almost  completely  even  in  the  cold ;  by  evapo- 
rating to  dryness  and  digesting  the  residue  with  water,  reprecipitation 
is  complete.  The  addition  of  sodium  tartrate  or  thiosulphate  does 
not  hinder  the  precipitation. 

Manganese  salts  yield  a  precipitate,  soluble  in  excess,  but  com- 
pletely reprecipitated  by  acetic  acid ;  sodium  tartrate  does  not  prevent 
the  precipitation. 

Zinc  salts  behave  similarly,  but  reprecipitation  is  complete  only 
when  the  solution  is  evaporated  to  dryness  and  the  residue  taken  up 
with  water ;  sodium  tartrate  retards  reprecipitation. 

Cobalt  salts  give  a  gelatinous  precipitate,  soluble  in  excess;  on 
shaking  or  heating  gently,  the  solution  becomes  gelatinous  bat  not  if 
sodium  tartrate  is  added.  Acetic  acid  reprecipitates  the  cobalt  salt. 
Presence  of  sodium  tartrate  does  not  prevent  reprecipitation. 

Nickel  salts  behave  similarly,  but  the  addition  of  sodiam  tartrate 
prevents  the  reprecipitation  with  acetic  acid. 

Ferrous  salts  yield  a  precipitate  soluble  in  excess,  bot  completely 
reprecipitated  on  addition  of  acetic  acid. 

Ferric  salts  g^ve  a  precipitate  soluble  in  excess  and  not  precipi- 
tated by  acetic  acid ;  on  addition  of  acetic  acid  and  sodium  sulphite, 
reprecipitation  is  complete. 

Aluminium  salts  give  a  precipitate  soluble  in  excess,  but  completely 
reprecipitated  by  adding  acetic  acid  and  boiling;  the  addition  of  sodium 
tartrate  prevents  reprecipitation. 

Uranic  salts  give  a  precipitate  soluble  in  excess  and  not  reprecipi- 
tated by  acetic  acid. 

Chromic  salts  give  a  bright  green  precipitate  which  is  scarcely 
soluble  in  excess  even  on  boiling.  Acetic  acid  prevents  the  precipita- 
tion of  chromic  salts,  but  the  solution  becomes  turbid ;  the  addition 
of  sodium  tartrate  prevents  the  turbidity. 

From  the  above  results  it  will  be  seen  that  by  means  of  sodium 
pyrophosphate  copper  can  be  separated  from  cadmium,  cobalt  from 
nickel,  manganese  and  zinc  from  ferric  salts,  manganese  from  alami- 
nium  and  uranium,  and  ferrous  salts  from  aluminium  and  uranium, 
possibly  also  from  chromium  and  ferric  salts.  Cadmium,  zinc,  man- 
ganese,  cobalt,  nickel,  possibly  also  iron  and  aluminium,  can  be 
estimated  as  pyrophosphates.  F.  S.  K. 

Reduction  with  Lead.  By  F.  Stolba  (Ohem,  Centr.,  1887, 1240, 
from  Listy,  Ghem.f  11,  225—226). — Under  certain  conditions,  lead 
reduces  iron,  chromium,  and  tin  chlorides  almost  as  quickly  and  com- 
pletely as  zinc.  Lead,  however,  only  reduces  stannic  chloride  to 
stannous  chloride.  Small  quantities  of  nitric  acid  do  not  influence  the 
reduction.  J.  P.  L. 
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Colorimetric  Estimation  of  Minimal  Quantities  of  Iron. 

By  SABAK^EPr  and  Kislakowski  (Chem,  Gentr.,  1888,  84,  firom  Pharm. 
Zeit.  Bu88.9  26,  776 — 777). — ^For  the  estimation  of  minimal  quantities 
of  iron  in  mineral  waters,  <fec.,  the  colorimetric  method  with  ammo- 
nium sulphide  leaves  nothing  to  be  desired,  either  from  the  point  of 
rapidity  or  precision.  It  is  also  free  from  the  errors  which  organic 
substances  may  cause  in  titrating  iron  with  potassium  permanganate 
or  alkaline  chromate.  J.  P.  L. 

Determination  of  Iron  in  Iron  Ores  by  the  Tartaric  Acid 
Method.  By  L.  Blum  (Zeit  cmal,  Ghem.,  27, 146— 151).— A  source 
of  error  in  the  precipitation  of  iron  by  ammonium  sulphide  from 
solutions  of  ores  containing  magnesium  and  phosphoric  acid,  exists  in 
the  simultaneous  precipitation  of  magnesium  phosphate,  the  phos- 
phoric acid  of  which  subsequently  comes  down  with  the  ferric  oxide 
when  the  solution  of  the  sulphide  is  precipitated  by  ammonia.  With 
ores  containing  only  a  small  amount  of  phosphoric  acid  and  for 
technical  determinations,  the  error  can  be  practically  got  rid  of  by 
largely  diluting  the  solution,  heating  it  before  adding  ammonium 
sulphide,  and  before  filtering  allowing  it  to  remain  only  just  long 
enough  for  the  ferrous  sulphide  to  subside  (about  half  an  hour). 

Fresenius  points  out  in  a  footnote  that  a  more  certain  way  would  be 
to  precipitate  the  iron  with  most  of  the  alumina  as  basic  salts,  before 
separating  by  ammonium  sulphide  in  a  tartrate  solution,  or  else  to 
allow  the  solution  made  alkaline  by  ammonia  to  remain  for  some  time 
and  to  filter  before  the  addition  of  anmionium  sulphide. 

M.  J.  S. 

Estimation  of  Chromixun  in  Iron  or  Steel  in  presence  of 
Phosphorus.  By  J.  O,  Arnold  and  H.  J.  Hardy  (Ohem.  News.,  57, 
163 — 156). — As  the  method  of  analysis  previously  described  (Abstr., 
1880,  64^)  is  not  accurate  in  the  presence  of  much  phosphorus,  the 
authors  have  modified  it.  They  observed  that  under  suitable  condi- 
tions chromium  is  readily  precipitated  as  a  basic  phosphate  of  con- 
stant composition,  and  they  base  the  improved  method  on  that  fact. 
They  taka  2*4  grams  of  metal,  and  after  the  fusion  make  the  pre- 
cipitate and  solution  together  up  to  301  c.c,  then  250  c.c.  of  the 
clear  solution  (containing  the  chromium  from  2  g^ms  of  metal)  is 
acidified  with  hydrochloric  acid  and  boiled  (no  alcohol  is  added,  the 
necessary  reduction  being  efPected  by  the  nitrous  gases  evolved),  excess 
of  sodium  phosphate  is  now  added,  then  dilute  ammonia  in  slight 
excess,  and  the  whole  heated  until  the  solution  is  clear  and  colourless. 
The  precipitate  is  dissolved  in  hydrochloric  acid,  carefully  evaporated 
to  diyness,  redissolved  by  boiling  with  a  few  c.c.  of  hydiK>chloric  acid 
and  filtered.  The  chromium  phosphate  is  now  reprecipitated  from 
the  diluted  solution  by  a  slight  excess  of  dilute  ammonia,  washed  care- 
fully, dried,  and  weighed  as  CrJiOig.  This  method  has  given  good 
results  in  the  authors'  hands.  Titrating  the  chromium  in  the  preci- 
pitated phosphate  by  means  of  permanganate  gives  low  results. 

D.  A.  L. 

Volumetric  Determination  of  Molybdenum  and  Lead.  By 
C.    SCHINDLEB    (Zeit,    anal.    Ohem,,    27,    137— 142). — Ammonium 
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moljbdate  mixed  with  lead  acetate  givea  a  precipitate  of  lead  molyb- 
date,  PbMoOi,  which  is  perfectly  insolable  in  acetic  acid.  An  excess 
of  the  moljbdate  is  detected  by  bringing  a  drop  in  contact  with  a 
solution  of  tannin  (1 — 300).  One  part  of  the  moljbdate  in  400,000 
of  water  gives  a  visible  jellow  colour  with^  tannin ;  strong  solutions  a 
blood-red.  The  lead  acetate  solution  contains  40  to  50  grams  (with 
some  acetic  acid)  in  the  litre.  The  moljbdate  solution  is  made  by 
dissolving  20  grams  in  800  of  water,  adding  ammonia  until  the 
turbidity  disappears,  and  diluting  until  it  corresponds  with  the  lead 
solution  in  strength.  To  make  a  titration,  the  molybdate  solution  is 
acidified  with  acetic  acid  and  diluted  to  300  or  400  c.c.  with  hot 
water ;  a  small  excess  of  the  lead  solution  is  added,  and  then  molyb- 
date until  a  large  drop  of  the  clear,  upper  liquor  brought  in  contact 
with  a  drop  of  the  tannin  solution  on  a  porcelain  plate  gives  a 
distinct  orange  colour.  The  exact  strength  of  the  lead  solution 
should  be  determined  by  means  of  weighed  quantities  of  pure  am- 
monium molybdate,  [(NH«)6Mo70j4  -f  4HaO],  or,  if  otherwise  ascer- 
tained, a  deduction  of  O'l  c.c.  of  molybdate  solution  must  be  made  to 
allow  for  the  excess  required  (207Pb  to  144MoOs).  The  tannin 
solution  must  be  freshly  prepared.  M.  J.  S. 

Determination  of  the  Amonnt  of  Soda  and  Lime  requisite 
for  Puriiyii^  Water.  By  0.  Binder  (Zeit  anal  Ghem.,  27, 176).— 
A  measured  quantity  of  the  water  is  mixed  with  an  excess  of  saturated 
lime-water  of  known  strength.  The  mixture  is  warmed  to  between 
50""  and  80°,  cooled,  made  up  with  boiled  distilled  water,  filtered,  and 
the  excess  of  lime  in  the  filtrate  titrated  with  sulphuric  acid,  using 
phenolphthalein  as  indicator.  The  amount  of  lime  required  by  the 
water  is  greater  than  that  which  corresponds  to  the  temporary  hardness, 
since  magnesia  as  well  as  magnesium  carbonate  is  precipitated  both 
from  the  hydrogen  carbonate  and  from  the  sulphate  and  chloride,  and 
because  a  certain  quantity  of  lime  is  consumed  by  free  carbonic  acid 
and  by  organic  matters. 

For  the  quantity  of  soda  required,  250  c.c.of  the  water  is  evaporated 
to  dryness  with  5  c.c.  of  normal  sodium  carbonate  solution.  The 
residue  is  dissolved  in  water,  filtered,  and  the  excess  of  soda  titrated 
by  an  acid  and  methyl-orange.  It  is  advisable  in  practice  to  use 
10  grams  per  cubic  metre  above  the  quantity  thus  indicated. 

M.  J.  S. 

Ash  Determination.  By  L.  Bbess  (Zeit  anal.  Ohem.,  27, 133 — 
136). — The  incineration  is  carried  on  in  a  tube  through  which  a  rapid 
current  of  air  is  being  drawn.  Substances  which  are  liable  to 
intumesce  and  leave  a  difficulty  combustible  coal  can  thus  be  burnt  in 
one- third  to  one-half  of  the  time  and  at  a  lower  temperature  than 
would  be  required  in  a  crucible.  The  substance  is  placed  in  a 
porcelain  boat  which  is  inserted  into  a  short  piece  of  combustion 
tube,  narrowed  at  one  end,  and  containing  at  that  end  a  plug  of 
platinum  gauze  to  arrest  any  particles  of  ash  carried  off  by  the  air 
current.  The  tube  has  a  spiral  of  platinum  wire  round  it  to  prevent 
adhesion  to  the  outer  tube  in  which  it  is  placed  to  be  heated. 

M.  J.  S. 
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Quantitatiye  Determination  of  Paraflin.  By  B.  Zaloziecki 
(Dingl  jpolyt.  J.,  267,  274— 279).— The  principle  of  *the  anthor*B 
method  is  the  same  as  that  on  which  Engler  and  Boehm's  process  is 
based,  a  precipitating  agent  being  employed  which  has  no  solvent 
action  on  paraffin,  but  dissolves  the  accompanying  imparities.  It  was 
foand  by  experiment  that  paraffin  is  insoluble  in  ethyl  alcohol  of 
75''  Tralles,  its  solubility  in  amyl  alcohol  is  diminished  by  the  addition 
of  ethyl  alcohol,  whilst  the  solubility  does  not  decrease  proportionately 
with  reduction  of  temperature.  The  method,  which  is  a  simplifica- 
tion of  the  Engler  and  Boehm  process,  is  as  follows: — 10  to  20  c.c.  or 
grams  of  the  paraffin  under  examination  is  mixed  with  five  times  the 
amount  of  amyl  alcohol  and  the  same  volume  of  ethyl  alcohol  of 
75°  Tr.,  and  the  mixture  kept  for  one  hour  at  a  temperature  not 
exceeding  4^  if  possible.  It  is  filtered  through  a  diy  filter  and  the 
residue  washed  with  a  cold  mixture  of  2  parts  of  amyl  alcohol  and 
1  part  of  ethyl  alcohol  (70°  Tr.).  The  paraffin  is  then  extracted  from 
the  residue  by  means  of  ether  in  an  apparatus  illustrated  in  the  original 
paper.  The  filter  and  contents  are  placed  in  a  glass  tube. open  at 
both  ends,  which  is  put  into  a  wider  tube.  The  latter  is  fitted  into  a 
tared  fiask.  After  extraction  the  flask  is  dried  at  125°  and 
weighed. 

The  method  is  adapted  to  the  determination  of  paraffin  in  crude 
oils,  in  which  case  it  is  recommended  to  use  twice  the  amount  of 
mixed  alcohols.  By  the  same  method,  paraffin  in  fatty  acids,  neutral 
fats,  resins,  and  resin  oils  may  be  determined  with  comparative  accu- 
racy. It  is,  however,  inapplicable  to  the  estimation  of  paraffin  in 
waxes  (beeswax,  for  instance),  owing  to  their  insolubility  in  alcohol. 

D.  B. 

Determination  of  Acetone  in  Methyl  Alcohol,  Wood  Spirit^ 
and  Acetone.  By  B.  Hintz  {ZeU.  anal.  Chem.,  27,  182—184).— 
Kramer's  method  (Abstr.,  1880,  826)  gives  good  results  only  when 
the  liquid  under  examination  does  not  contain  more  than  15  per 
cent,  of  acetone.  Liquids  with  a  higher  percentage  must  be  diluted 
with  water.  Blank  experiments  are  necessary  to  obtain  a  correction 
for  the  solubility  of  the  iodides  in  ether,  and  in  the  case  of  wood  spirit 
a  blank  in  which  the  iodine  is  omitted  must  be  made  in  order  to 
correct  for  tarry  matters  which  precipitate.  M.  J.  S. 

Plastering  of  Wine.  By  P.  Cables  (/.  Pharm.  [5],  17, 11—14). 
— The  volumetric  and  gravimetric  estimations  of  potassium  sulphate 
in  wines  often  disagree.  This  is  largely  due  to  the  modem  practice 
of  adding  sulphurous  anhydride  in  solution  instead  of  in  the  gaseous 
state  as  formerly.  The  solution  thus  added  may  contain  sulphites, 
and  compounds  are  more  likely  to  be  formed  in  the  wine  which  are 
capable  of  precipitating  barium  chloride  if  the  wine  be  much 
exposed  to  the  air  and  to  acids  as  in  the  gravimetric  process.  In  prac- 
tised hands,  the  simple  volumetric  process  is  most  satisfactory.  This 
consists  in  adding  standard  barium  chloride  solution  to  the  boiling 
wine,  filtering  a  little,  and  testing  to  ascertain  that  no  further  pre- 
cipitation follows  the  addition  of  either  barium  chloride  or  saturated 
calcium  sulphate  solution.  J.  T. 
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Deteetlon  of  Fahlberg's  <' Saccharin "  in  Articles  of  Food. 
By  B.  B6EK8TEI5  (Zeit.  anal  Ghem.,  27,  165— 168).— For  detecting  it 
in  sugar,  Herzfeld  acidifies  slightly  with  an  acid,  shakes  with  ether, 
distils  the  ethereal  solation,  fuses  the  residue  with  soda  and  nitre, 
and  calculates  the  amount  of  sulphinide  from  a  determination  of  the 
sulphuric  acid.  Schmitt's  method  depends  on  the  formation  of  sali- 
cylic acid  when  the  *^  saccharin  '*  is  fused  with  sodium  hydroxide,  hut 
the  ahsence  of  ready  formed  salicylic  acid  from  the  material  under 
examination  is  an  essential  condition. 

The  author  relies  on  the  following  reaction : — ^A  solution  of  "  sac- 
charin **  in  strong  (25  to  30  per  cent.)  potash  treated  with  bromine 
drop  by  drop  until  a  permanent  yellow  colour  remains,  yields  on  cool- 
ing a  yellow,  pulpy  precipitate,  which  shows  transparent,  yellow 
prisms  and  needles  under  the  microscope.  Heated  on  platinum,  it 
swells  in  yermicular  forms,  and  leaves  a  bulky  coal  containing  potash. 
Heated  with  water,  it  evolves  bromine  and  slowly  dissolves.  The 
solution  on  cooling  deposits  at  first  yellow,  transparent  crystals 
with  acute-angled  edges ;  on  concentrating  the  mother-liquor,  white 
satiny  plates  are  obtained.  These  substances  are  being  farther 
examined.  001  gram  of  ^'  saccharin "  is  sufficient  for  recognition 
in  this  manner.  A  more  delicate  test  is  based  on  an  observation  of 
Bemsen's  {Ain£T.  Ohem,  /.,  1887,  372).  A  minute  quantity  of 
'*  saccharin  "  heated  in  a  test-tube  with  a  small  excess  of  resorcinol  and 
a  few  drops  of  strong  sulphuric  acid  tnms  yellow,  red,  and  then  deep 
green,  and  effervesces  strongly  from  escape  of  sulphur  dioxide.  After 
cooling  and  dilution  with  water,  an  excess  of  alkali  is  added,  when  a 
sc^ution  is  obtained  which  appears  red  by  transmitted  light,  but  with 
a  strong  green  fluorescence.  A  milligram  of  saccharin  is  enough  to 
give  6  litres  of  fluorescent  solution.  To  examine  an  article  of  food 
by  this  means,  the  substance  is  exhausted  with  ether  after  slightly 
acidifying,  best  with  phosphoric  acid.  Chocolate  should  first  be  freea 
from  fat  by  light  petroleum,  then  mixed  with  phosphoric  acid  and 
sand,  and  dried  at  100**  before  extraction  with  ether.  Bemsen's  ob- 
servation relates  to  orthosnlphobensoic  acid,  but  it  appears  that  com- 
mercial ^'  saccharin  "  consists  to  a  great  extent  of  this  substance  mixed 
with  parasulphaminebenEoic  acid.  It  is,  however,  highly  probable  that 
the  pnre  sulphinide  would  also  give  the  fluorescence  reaction. 

M.  J.  S. 

Action  of  Oils  on  Polarised  Light.  By  P^ter  (Bull  8oc, 
Chim,,  48,  483 — 486). — The  results  of  the  examination  of  the  effect 
of  several  oils  on  polarised  light  are  given.  It  is  proposed  to  deter- 
mine qualitatively  the  nature  of  oils  by  their  action  on  polarised 
light,  and  to  this  end  the  author  is  engaged  in  making  an  analytical 
table.  The  results  yielded  by  the  polariscope,  and  by  a  determination 
of  density,  and  of  the  heat  developed  when  the  oil  is  mixed  with  sul- 
phuric acid,  are  more  trustworthy  than  colour  reactions,  and  are 
more  readily  obtained  (compare  also  Bishop,  this  vol.,  p.  388). 

N.  H.  M. 

ApparatoB  for  the  Extraction  of  Fat  in  the  Cold.    By  O. 

FoBRSTBB  (Zeit.  anal.  Chem,,  27, 173— 175).— The  substance  is  placed 
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in  a  filter-tube  terminating  below  in  a  glass  worm,  the  whole  being 
snrrounded  with  a  glass  water-jacket,  and  ground  into  the  neck  of  a 
flask.  A  side-tube  conveys  the  vapour  from  the  flask  to  a  second 
worm  above  the  substance,  where  it  is  condensed  and  cooled  before  it 
falls  upon  the  material.  Figures  of  the  apparatus  (which  is  made  hj 
Mliller,  of  Bonn)  are  given.  M.  J.  S. 

Test  for  Acetanillde.  By  F.  FlOokioeb  (Ohem.  Gentr,,  1888,  26; 
from  Apoth,  Zeit,  1887,  410). — If  two  parts  of  acetanillde  moistened 
with  chloroform  is  rubbed  up  with  one  part  of  potash,  transferred  to 
a  flask  and  gently  heated,  phenyl  isocyanide  is  formed,  which  can  be 
readily  detected  by  its  peculiar  and  unmistakable  odour.  The  heat 
must  not  be  allowed  to  rise  too  high,  for  at  167°  phenyl  isocyauide 
boils  with  decomposition,  and  at  20(> — 220^  it  is  converted  into  its 
isomeride,  benzonitrile,  which  under  these  circumstances  would  be 
converted  into  a  benzoate  and  ammonia.  J.  P.  L. 

Separation  of  Resins.  By  G.  Klibbhau  (Ohem.  Gentr.,  1888,  87, 
from  Pharm.  Zeit  Buss.,  26,  777— 779).— The  relative  solubility  in 
various  solvents,  and  the  behaviour  towards  acetic,  sulphuric,  and 
nitric  acids,  boiling  aqueous  soda,  and  ammonia,  aSord  the  besc 
means  of  separating  the  dilEerent  resins.  In  the  following  experi- 
ments, the  powdered  resins  were  treated  with  three  times  their 
volume  of  the  solvent  at  a  temperature  of  29 — 30°.  In  boiling  water, 
colophony  forms  a  half-melted  mcbss;  shellac,  mastic,  elemi,  and 
dammar  agglomerate;  sandarach,  copal,  and  amber  remain  un- 
changed. In  alcohol,  mastic,  shellac,  sandarach,  and  colophony  are 
soluble ;  elemi  soluble  with  difficulty ;  dammar  and  amber  insoluble ; 
copal  agglomerates.  In  ether,  dammar,  colophony,  mastic,  elemi, 
and  sandarach  are  readily  soluble;  amber  and  shellac  insoluble; 
copal  swells  up.  Carbon  bisulphide  dissolves  dammar  and  colophony 
readily;  mastic,  elemi,  and  sandarach  with  difficulty;  amber  and 
shellac  not  at  all.  Benzene  dissolves  dammar,  mastic,  and  colophony ; 
sandarach  and  elemi  with  difficulty ;  whilst  amber,  shellac,  and  copal 
are  insoluble.  Light  petroleum  dissolves  dammar  and  mastic  readily ; 
colophony,  elemi,  and  sandarach  with  difficulty;  amber,  copal,  and 
shellac  not  at  all.  Acetic  acid  causes  colophony  to  swell,  but  is  with- 
out action  on  the  other  resins.  Sulphuric  acid  dissolves  all  resins, 
but  causes  charring  and  decomposition ;  dammar,  on  the  other  hand, 
when  treated  with  sulphuric  acid,  becomes  bright  red.  Nitric  acid 
colours  mastic  and  sandarach  bright  yellow;  elemi,  a  dirty  yellow. 
Aqueous  soda  dissolves  shellac  readily ;  colophony  with  difficulty, 
but  is  without  solvent  action  on  the  others.  Colophony  dissolves 
readily  in  strong  ammonia ;  mastic,  sandarach,  and  copal  swell  up 
before  dissolving;  whilst  amber,  dammar,  shellac,  and  elemi  remain 
unchanged.  J.  P.  L. 

Valuation  of  Indigoes.  By  C.  Rawson  (Ghem,  News,  57,  7—8, 
19 — 20,  29 — 30,  34 — 36). — ^As  mach  diversity  of  opinion  exists  in 
connection  with  the  valuation  of  indigoes,  the  author  has  investigated 
the  subject  and  examined  the  various  methods  employed.    The  sample 


Digiti 


ized  by  Google 


762  ABSTRAOTS  OF  OHEMIOAL  PAPERS. 

for  analysis  should  consist  of  small  pieces  from  each  lump  in  tlie  lot 
sent  for  analysis,  finely  ground,  and  all  passed  through  a  sieve.  1  gram 
of  the  finely-powdered  indigo  is  mixed  with  an  equal  weight  of  ground 
glass  and  gradually  added  with  stirring  to  20  c.c.  of  sulphuric  acid 
(sp.  gr.  l'S45),  it  is  now  placed  for  one  hour  in  a  steam-hath  at  90*. 
The  indigotin  is  then  completely  dissolved,  and  the  sulphindigotic 
acid  formed  is  diluted  to  1  litre.  Of  all  the  methods  of  estimating 
indigotin  depending  on  oxidation,  the  author  prefers  the  permanganate 
method;  a  mere  titration,  however,  only  gives  an  approximate  estimate, 
inasmuch  as  the  impurities  soluble  in  dilute  acids  are  also  attacked, 
and  so  the  results  are  high ;  the  following  method  is  recommended  to 
eliminate  this  error: — 60  c.c.  of  the  filtered  sulphindigotic  acid  is 
mixed  with  50  c.c.  of  water  and  32  grams  of  sodium  chloride;  sodium 
sulphindigotate  being  almost  insoluble  in  strong  salt  solution  sepa- 
rates, and  after  two  hours  is  collected,  washed  with  salt  solution 
(sp.  gr.  1*2),  dissolved  in  hot  water,  and  when  cool  acidified  with 
1  c.c.  of  salphuric  acid,  then  diluted  to  300  c.c,  and  titrated  with  per- 
manganate; a  small  correction  has  to  be  made  for  the  sulphindigotate 
retained  by  the  salt  solution ;  the  results  agree  very  closely  with  the 
combined  percentages  of  indigotin  and  indigo-red. 

The  hyposulphite  method  (Abstr.,  1881,  310)  is  fully  described  and 
studied  ;  the  author  finds  that  neither  indigo-gluten,  indigo-brown, 
nor  indigo-red  have  any  appreciable  effect  on  the  results  obtained  by  this 
method.  Ferric  salts,  however,  cause  high  results,  and  in  fact  a  method 
is  suggested  for  estimating  ferric  iron  by  means  of  hyposulphite. 

The  sublimation  method  (Lee,  Abstr,,  1884,  1438)  is  inaccu- 
rate, inasmuch  as  pure  indigotin  suffers  decomposition  under  this 
treatment,  whilst  in  ordinary  indigo  many  of  the  impurities  are 
affected,  and,  therefore,  in  the  first  instance  the  results  are  too  low, 
and  in  the  second  too  high. 

Methods  based  on  the  reduction  of  indigo  in  alkaline  solutions  are 
not  as  accurate  as  is  generally  supposed ;  a  modified,  and  apparently 
tedious,  ferrous  sulphate  and  sodium  hydroxide  method  (Grace- 
Cal vert's  method)  is  described  in  detail,  but  the  following  is  recom- 
mended as  most  trustworthy  : — ^A  gram  of  finely-powdered  indigo  is 
made  into  a  paste  with  water  and  placed  in  a  flask  with  500  to  600  c.c. 
of  lime-water,  the  flask  is  closed  with  an  india-rubber  stopper  bored 
with  four  holes,  one  carrying  a  syphon,  another  a  tap-funnel,  the 
remaining  two  serve  for  the  ingress  and  egress  of  a  current  of  coal- 
gas,  the  whole  is  heated  at  80** ;  100  to  150  c.c.  of  sodium  hyposulphite 
(NaaSO},  not  thiosulphate)  solution  (5  times  as  strong  as  the  solu- 
tion used  in  the  acid  method)  introduced  and  kept  near  the  boiling 
point  for  half  an  hour,  allowed  to  settle,  and  500  c.c.  of  the  clear 
liquid  syphoned  off,  oxidised  by  aspirating  air  through  it  for  20 
minutes,  an  excess  of  hydrochloric  acid  added,  and  the  precipitate  of 
indigotin  and  indigo-red  washed  and  weighed.  The  liquid  remaining 
in  the  flask  is  measured,  and  the  results  calculated  on  the  whole 
quantity.  If  the  proportion  of  indigo-red  is  required,  the  filter  and 
precipitate  are  extracted  with  alcohol  in  an  extraction  apparatus, 
when  the  red  passes  into  solution.  D.  A.  L. 
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Allen's  Method  for  the  Detection  of  Hop-enbeiitnteB  in 
Beer.  By  J.  0.  Arnold  (Ghem.  News,  57,  33). — In  reference  to 
Allen's  method  (Abstr.,  1887,  1146),  the  author  hafi  not  Bucoeeded  in 
removing  completely  the  bitter  principle  of  the  hop  from  beer  by 
precipitation  with  either  basic  or  normal  lead  acetate.        D.  A.  L. 

Precipitation  of  Hop-bitter  by  Lead  Acetate.     By  A.  H. 

Allen  (Ghern.  News,  57,  53 — 64). — A  rejoinder  to  Arnold  (see  pre- 
ceding Abstract).  The  author  disclaims  the  discovery  of  the  process 
in  question,  and  acknowledges  that  lead  acetate  cannot  be  relied  on  for 
the  complete  precipitation  of  hop-bitler.  He  has  noticed  that  solu- 
tions which  were  bitter  when  the  excess  of  lead  was  removed  from 
the  solution  by  means  of  hydrogen  sulphide,  lost  all  bitterness  when 
sulphuric  acid  was  employed  instead  of  hydrogen  sulphide. 

D.  A.  L. 
Precipitation  of  Hop-bitter  by  Lead  Acetate.  By  A.  H. 
Allen  (Analyst,  13,  43). — Contrary  to  his  former  experience,  the 
author  now  finds  that  lead  acetate  cannot  be  relied  on  for  the 
complete  removal  of  the  bitter  principle  from  an  infusion  of  hops.  In 
most  cases  it  succeeds  fairly  well,  but  in  other  cases  the  residae  from 
the  filtrate  has  a  strongly  marked  bitter  taste.  By  using  excess  of 
sulphuric  acid  instead  of  hydrogen  sulphide  for  the  removal  of  the 
lead,  the  traces  of  hop  bitter  left  in  the  filtrate  are  got  rid  of  during 
the  evapoi*ation.  Foreign  bitters  can,  however  (according  to  Adams), 
always  be  detected,  with  the  exception  of  camomile,  the  bitter  of 
which  is  precipitated  by  lead  acetate.  M.  J.  S. 

Precipitation    of    Hop-bitter   by   Lead   Acetate.      By  W. 

Johnstone  (Analyst,  13,6 — 7). — The  author,  having  examined  a  sample 
of  hops  of  undonbted  purity,  found  that  the  filtrate  from  the  lead 
precipitate  left  a  bitter  residue.  No  details  are  given  (comp.  Allen, 
Abstr.,  1887,  1146).  M.  J.  S. 

Detection  of  Proteids  in  Urine.  By  S.  H.  C.  Mastin  (Brit.  Med. 
Joum,,  1,  1888,  842— 844).— The  tests  ordinarily  applied  for  the 
detection  of  proteids  in  urine  in  clinical  work  do  not  distinguish 
between  the  numerous  substances  included  under  that  name.  The 
object  of  the  present  paper  is  to  discuss  the  more  modem  methods  of 
the  separation  and  detection  of  proteids,  as  applied  when  those  sub- 
stances occur  in  the  urine.  It  is  necessary  that  the  proteid  should  be 
first  obtained  free  from  the  other  constituents  of  the  urine.  This  is 
done  by  saturating  the  fiaid  with  ammonium  sulphate ;  by  this  means, 
albumins,  globulins,  and  albumoses  are  precipitated.  The  precipitate 
is  collected,  washed  with  saturated  solution  of  ammonium  sulphate, 
and  redissolved  by  the  addition  of  water;  the  presence  of  a  small 
amount  of  ammonium  sulphate  in  this  solution  does  not  interfere  with 
their  distinctive  properties.  Albumins  may  be  recognised  in  this 
solution  by  the  fact  that  they  are  not  precipitated  by  saturation  with 
magnesium  sulphate,  and  that  they  coagulate  by  heating  their  solutions 
to  about  73''.  Egg  albumin  is  coagulated  by  ether,  serum  albumin 
(the  proteid  which  most  frequently  occurs  in  urine)  is  not.     Ohhulins 
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on  the  other  hand,  are  precipitated  bj  saturation  with  magnesinm 
sulphate  ;  semm  globulin,  which  is  practically  the  only  globulin  that 
is  ever  present  in  urine,  coagulates  by  heat  at  about  75^.  Of  alhu- 
moaesy  that  which  most  frequently  occurs  in  urine  is  heteroalbnmose. 
This  is  precipitated  by  heat  even  when  no  acetic  or  other  free  acid  is 
added,  whilst  albumins  and  globulins  are  not ;  this  precipitate  comes 
down  at  4S — ^60*,  and  is  soluble  in  a  few  drops  of  weak  acid; 
coagulated  albumin  or  globulin  is  not.  This  substance  also  gives  the 
characteristic  nitric  acid  test  for  albumoses,  and  the  biuret  reaction. 
It  is  moreover  precipitated  by  saturation  with  magnesium  sulphate. 
If  other  albamoses  or  globuloses  are  present,  the  various  distinctive 
tests  a«  described  by  Kuhne  and  Chittenden  must  be  applied.  The  only 
method  for  determining  the  presence  of  peptones  in  urine  is  the  fact 
that  they  are  not  precipitated  by  saturation  with  ammonium  sulphate ; 
any  proteid  remaining  in  solution  after  the  precipitation  of  other 
protetds  by  saturation  with  that  salt  must  be  peptone;  it  may  be 
identified  in  such  a  saturated  solution  by  the  xanthoproteic  and  biuret 
reactions.  W.  D.  H. 

Action  of  BleaoUng  Agents  on  Writing  Ink.  By  B.  Irvikb 
(/.  Soc.  Ghetn,  Ind.,  6,  807— 808).— The  author  made  a  series  of 
experiments  to  ascertain  whether  it  is  possible  to  tell  the  age  of 
writing,  and  if  writing  has  been  executed  at  one  and  the  same  time, 
and  if  so,  at  what  time.  He  selected  writing  one  day,  six  months, 
12  months,  2  years,  6  years,  14  years,  and  22  years  old,  and  ex- 
posed these  writings  to  the  action  of  a  very  dilute  solution  of 
bleaching  powder,  sp.  gr.  I'OOl.  In  six  minutes,  the  newly- written 
matter  had  disappeared ;  in  from  nine  to  12  minut.es,  the  writing 
of  six  months  ago  had  disappeared ;  in  20  minutes,  the  writing  of 
two  years  had  partly  disappeared,  whilst  in  a  like  time  the  writing 
of  six  years  ago  was  not  greatly  affected,  of  14  years  ago  very 
slightly,  and  of  22  years  hardly  at  all.  Hydrogen  peroxide  acts 
more  slowly  but  gives  more  definite  results.  When  writing  ink 
is  thus  bleached,  most  of  the  ,iron  contained  therein  remains  mor- 
danted with  the  fibres  of  the  paper,  consequently  writing  so  tampered 
with  can  be  restored  by  the  application  of  gallic  or  tannic  acid.  In 
determining  the  age  of  any  particular  writing,  the  following  pre- 
cautions  should  be  observed  : — (1)  The  inks  must  be  those  known  as 
ordinary  writing  inks  prepared  from  iron  and  chromium  salts  and 
galls.  (2)  Writing  dried  by  means  of  blotting-paper  is  more  easily 
removed  than  writing  which  is  allowed  to  dry  on  the  surface  of  the 
paper.  (3)  The  bleaching  solution  must  be  exceedingly  dilute,  other- 
wise the  action  is  so  rapid  and  powerful,  that  both  old  and  new 
writings  are  removed  almost  simultaneously.  (4)  The  action  must 
be  carefully  watched  so  as  not  to  be  too  long  continued.  (5)  Yery 
old  writing  which  has  become  brown  by  age,  although  it  resists  the 
action  of  weak  solutions  of  bleaching  powder  and  hydrogen  peroxide, 
will  show  sims  of  giving  way  almost  instantly  when  acted  on  by 
dilute  nitric,  hydrochloric,  or  oxalic  acids.  D.  B. 
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